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PBEFACE 


Tht  pttpwttioB  of  tiUi  w(ttk  on  aritliBttio  WM  iiiidw> 
takon  bj  bm  01U7  after  aiwh  orgiiiff  horn  mnj  wUim.    It 
woild  MMi  that,  while  mneh  time  ia  given  to  thia  anbjeet 
in  onr  High  Behoola,  the  leanlta  ara  not  what  might  bt 
•zpaalad.    I  have  thooght  that  if  leee  time  weto  given  to 
the  aoiving  of  atnuige  and  aiiiflcial  ptoblema  and  mora  to 
the  theotj  of  the  rat^ect  and  to  the  oarefol  working  ont  of 
nonnal  tmblemt,  the  inl^t  woold  have  a  higher  valno 
odneationaUj  and  praetioaUjr.     Btndento  would  be  better 
pivpared  for  dealing  with  aneh  problemt  aa  praaent  them- 
aihie  later,  when  thoy  an  ealled  npon  aetnallj  to  apply 
theb  knowledge.     On  thia  aeeonnt  I  have  given  mneh 
•t*ntioB  to  the  thaotj  of  the  anbjeet,  and  to  methoda  of 
oompntatioB. 

The  ehapten  on  oommereial  i^ypUoationa  ara  aomewhat 
ooneiae,  the  objeet  being  to  avoid  the  confoaion  too  often 
eanaed  by  the  preaentation  of  dotaila. 

Ohapten  on  Seriea  and  Logarithma  have  been  introdnoed. 
The  difflenltiea  oonnected  with  theae  parte  of  the  anbjeet 
aw  not  great,  certainly  not  ao  great  aa  are  often  fbnnd  in 


pointleM  pfpUemi,  and  in  overooming  these  dliliciUties  the 
•tiident  will  feel  that  he  is  making  progress.  Further,  a 
knowledge  of  Series  makes  it  possible  to  treat  the  snbjeot 
of  Annuities  in  a  direct  and  natural  manner,  and  allows 
the  student  to  grasp  the  full  sigDiflcanoe  of  the  recurring 
decimal.  It  is  not  necessary  to  refer  to  the  practical  value 
of  a  knowledge  of  Logarithms. 

While  the  resporndbilify  for  the  plan  and  the  treatment 
of  the  subject  necessarily  rests  upon  me,  I  am  under 
obligations  to  many  friends.  In  particular,  I  wish  to  oflFer 
my  thanks  to  Dr.  Ohwhan  of  Ottawa  and  to  Dr.  McDonald 
of  the  Universily  of  Calif omia  for  helpful  advice  and 
saggestive  criticism. ,  To  Dr.  Goggin  of  the  Oanada  Pub- 
lishing Company  I  also  owe  much ;  to  his  sound  judgment 
in  matters  oertaining  to  education,  frequent  appeal  was 
made. 

Toronto,  June  8, 1908.  A.  T.  DiL. 


A  n-issne  of  this  book  has  given  me  the  opportunity 
to  make  certain  corrections  and  to  meet  the  generally 
expressed  wish  that  the  answers  to  the  examples  be  given. 
I  may  also  say  tiiat  it  is  proposed  to  issue,  fh>m  time  to 
time,  at  nominal  price,  sets  of  graded  problems.  This  will 
secure  freshness  and  variety  in  the  matter  of  exerdses  and, 
at  the  same  time,  furnish  additional  work  for  those  schools 
in  which  it  is  found  advisable  to  give  special  attention  to 
the  important  subject  of  arithmetic. 

A.  T.  DiL. 
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INTBOBUCTION 


Mthmttie  li  the  science  of  nnmlMr.  The  source  of 
number  IS  to  be  found  in  the  question,  How  many? 
asked  with  respect  to  a  coUection  of  objects  admitting  a 
common  name.  The  answer  to  this  question  is  a  number 
Ongmatmg  in  this  way,  number  soon  offers  itself  as  a 
measure  of  quantity.  For  example,  if  a  length,  call  it 
one  foot,  be  chosen  as  unit,  i.e.,  a  standard  with  which 
to  compare  other  lengths,  and  if  a  second  length  tsontains 
the  unit  five  times,  the  measure  of  the  latter  length  is 
said  to  be  Ave.  The  length  itself  is  five  feet.  The  num- 
ber  five  is  here  an  abstraction  reached  through  comparing 
the  two  lengtiis  in  tiie  way  indicated ;  it  gives  the  raUo  of 
the  latter  length  to  the  unit.  In  the  quantity  five  feet 
there  appear  two  elements,  one  foot,— the  unit,— «nd  tiie 
number  five,— the  measure.  Hence  a  quantity  is  defined 
when  the  unit  and  the  measure  are  given. 

Arithmetic  investigates  the  relations  among  numbers 
and  the  operations  on  and  witii  them.  When  physical 
quantities  admit  measurement,  relations  among  the  num- 
bers which  are  their  measures,  reveal  facts  about  the  actual 
quantities,  and  arithmetic  finds  ihwstical  applications. 

In  dealing  with  numbers  a  first  requisite  is  a  numera- 
tion Ota  system  of  names.  The  reader  is  already  familiar 
with  the  system, 

one,  two,  tiiree,    .    .    .  ten,   .    .    .  hundred,  .    .    . 
and  witii  tiie  special  part  played  in  it  by  the  number  ten. 
The  next  need  is  a  notation  or  method  of  writing  numbers. 
The  reader  is  acquainted  also  with  the  symbols  or  figures, 


1,  2,  3, 


». 
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•mployad  to  danota  one,  two,  three,  .  .  .  nine,  and 
with  tiie  decimal  notation  in  whioh  theae  nine  aymbola  or 
digita,  combined  with  the  symbol  0  (read  lero  or  nought), , 
aerve  to  denote  larger  numbers.  For  example,  ^66  m^ans 
fonr  thousand,  three  hundred,  no  tens  and  five,  or  four 
thousand,  three  hundred  and  fiye.  Here  the  4,  say,  haa  an 
intrinsic  value,  four,  and  a  value  due  to  its  place,  the  com- 
plete value  appearing  in  the  expression  four  thousand. 

A  numeration  and  a  notation  being  accepted,  the 
atndent  is  ready  to  make  a  study  of  the  processes  of  arith- 
metic and  to  apply  the  results  to  practical  ends.  In  the 
treatment  of  the  subject  that  is  to  follow  it  will  be  assumed 
that  the  reader  already  possesses  a  knowledge  of  the 
elementary  processes,  so  that  the  chief  concern  will  be  the 
presentation  of  the  theory  of  arithmetic  and  the  applica- 
tion to  proble'.<  *  of  its  operations  and  results. 

The  plan  xcl.owed  may  be  briefly  sketched.  In  Part  I 
is  given  a  connected  elementary  treatment  of  the  ordinary 
theory.  Part  II  deals  with  applications  whioh  aiford  a 
certain  training  and  which  in  the  main  can  be  described  as 
of  practical  uae.  In  Part  m  appear  certain  developments 
and  more  difficult  applications,  an  acquaintance  with  which 
is  to  be  supposed  in  one  who  may  ynak  to  become  a  teacher 
of  the  subject* 


PABTI 

THE  SIM]^;^  THEORY 


CHAPTER  I 
THB  SIMPLE  BULBS 

1.  Addition.  In  one  bag  suppoM  then  ai«  6  marbleg 
and  m  another  4 ;  suppose  also  that  we  wish  to  know  how 
many  marbles  there  are  in  the  two  bags.  By  counting  it  is 
found  that  there  are  9;  we  have  found  a  sum  w  made  an 
•ddltioii.  The  5  marbles  and  the  4  marbles  are  addends 
and  their  fmn  is  9  marbles.  We  may  now  say  that  the  sum 
of  $5  and  $4  is  $9,  or,  passing  to  nnmben,  that  the  sum  of 
6  and  4  is  9.    In  symbols,  this  is  written 

6+4=9. 

The  sign  of  addition  +  is  caUed  pirn,  and  the  relation 
5-1-4=9  IS  read  five  plus  four  equal  nine. 

In  the  same  way  we  may  have  the  sum  of  several 
quantities  or  numbers.    For  example, 

$8-|-$9-h$12-|-$23=$47; 
8-|-4-f-7-H9=28. 

For  the  addition  of  several  numbere  tiie  following  laws 
can  be  seen  to  hold  in  any  given  case  : 

a  J  Tke»um  x$  not  offecUd  by  any  ekanife  in  the  order 
of  the  tenns. 

Sx.  5+9-f-7=6+7-f-9=9-|-6-H7=2a. 


•  AftlTBMBTIO 

(11.)  7U  Urm$  mt^f  h$  grtmptd  inhpttriM  mmi  wiik- 

Ur.  6+7+8+8=  (6+7)+(8+8) =12+11=28.      -      ' 

Of  the  troth  of  ihese  Uwi  we  are  at  onoe  tatiailed,  bat 
it  would  be  out  of  plaoe  here  to  raise  the  qnettion  of  a 
proof. 

The  appearanoe  of  wro  aa  an  addend  haa  no  effeet  on 
the  gam.    In  fymbols, 

7+0=7=0+7. 

In  the  ease  of  the  addition  of  several  quantities,  the 
nnits  mnst  be  the  same,  if  the  total  is  to  be  given  as  one 
sum. 

2.  loltipileallo^.  Suppose  that  in  an  addition  all  the 
addends  are  the  same  as  in  7+7+7+7=28.  Here  we  say 
that  there  are  four  sevens,  or  that  7  is  taken  four  times. 
Henoe  4  times  7  make  28  and  this  tansb  is  written 

7X4=28,  or  7.4=28. 

We  have  performed  the  irnltlplieatloii  of  7  by  4 ;  7  is  the 
mnltlplieand,  4  the  multlpliep,  and  28  the  prodnet. 
Plainly  also  $7X4=$28.  Hence  in  a  multiplication  the 
multiplicand  may  be  either  a  number  or  a  quantity;  the 
multiplier  however  is  a  number,  Indicating  how  mamy  times 
the  multiplicand  is  to  be  taken.  If  the  multiplicand  is  a 
number  the  product  is  a  number;  if  it  is  a  quantity  the 
product  is  a  quantity  measured  by  the  same  unit. 

We  pass  easily  to  the  idea  of  the  product  of  several 
numbers.  For  example  8X7X5  is  to  be  undentood  as 
meaning  that  3  is  to  be  multiplied  by  7  and  the  result 
multiplied  by  5,  so  that  the  product  is  21X6  or  106. 

For  tiie  product  of  several  numbers,  the  following  iKWU 
are  seen  to  hold  in  any  given  case : 


TBI  nifPLI  BULn  5 

r/J  Tht  prodftet  U  tufi  t^^dtd  >y  any  thmgt  in  iU 
^rtkr  tf  iht  iMton. 

A.  8X7X6=8X6X7=7X8X6=105. 

(IZ.)  The  faeton  mof  be  eoUtetei  into  gr^pt  nitkoui 
«{tfiteilm0  the  retuli. 

Bt.  2X6X7X8=(2X6)X(7X8)=10X21=210. 

(III.)  The  produet  of  the  turn  or  the  difference  of  tw> 
numbert  and  a  third  number  it  egudl  to  the  turn  or  the 
difference  of  the  produett  of  each  of  the  two  numbert  and 
the  third  number. 

JBg.  (7«6)X8=(7X8)-(6X8)=21-15=6.  " 
As  in  the  case  of  addition,  we  are  at  once  eatiafled  of  the 
truth  of  these  statements,  bnt  the  question  of  the  proof  is 
not  raised. 

If  aero  ooenrs  as  a  multiplieand  or  as  a  multiplier  the 
product  is  zero.    In  symbols, 

0X11=0=11X0. 
If  a  quantity  is  multiplied  by  several  numbers  in  succes- 
sion, the  quantity  must  be  retained  as  the  multipUcand ; 
the  remaining  factors  may  be  taken  in  any  order. 

8.  Snbtraetioil.  The  addition  of  19  and  13  yields  the 
sum  32.  This  result  furnishes  also  an  answer  to  the  two 
equivalent  questions : 

(i)  What  number  added  to  19  will  give  the  number  32 1 
(2)  If  19  be  taken  from  32  what  number  rmaiint  f 
The  answer  is  13,  and  this  fact  is  written 

32-19=18. 

The  process  of  findingr  such  a  number  is  caUed  sab- 
traetton. 


I'  I  ! 


Tht  lifn  Of  rabtrMtioii  -  it  «ai«d  mimu,  and  tlM 

»l»tkm  82-19:^18  it  md  ikM^^hn  mktut  nhtHtm 
•ffMTlt  iJUrttin. 

V 

PliOiilj,  tlMii,  MMraeMM  it  ik$  inmm  tf  tMUim, 
In  tli0  ralytraetioii  jmt  made  82  is  mIM  the  mlavtBd, 
19  the  luMnhmid,  and  18  the  rmaiadar  or  the  dit- 
ttraiM. 

The  minaend  is  not  to  be  leee  then  the  subtrahend.  In 
the  SQbtraetion,  8  —  8,  the  remainder  is  0,  in  aoooidanoe 
with  the  reUtion  8+0=8. 

In  the  snbtraotion  of  quantities,  as  in  their  addition,  the 
same  nnit  most  be  employed  in  the  statement  of  the 
quantities. 

4.  DlTlfioii.  The  mnltipUoation  of  18  and  17  yields 
the  produot  221.  This  result  furnishes  also  answeis  to 
the  questions : 

(i)  What  mmt  13  he  mulHplitd  hp  to  give  the  produd 
221  f 

U)  What  nntkber  muMplied  b$17mttifhe  ike  prodmei 
221  f 

The  answer  jo  {l)  is  17,  to  {2)  is  18.     Sinee  18X17 

=17X18,  the  two  questions  are  seen  to  be  essentially  one, 

whieh  may  be  stated  in  general  terms  thus :    6>lwii  the 

prodMci  of  two  numhert,  and  one  of  the  nuikbers,  whai  is  the 

other  number  f    The  process  of  finding  this  number  is 

called  dlTiiioc.    Thru  dtvieion  i$  the  inverte  of  muUipliea- 
tion. 

The  divisions  just  made  are  written  in  symbols  thus : 
221-1-13=17,  or  W=17 ; 
221-i- 17=13,  or  W=18. 


TBI  moil  sunt  '  7 

toUioff  Amt  tMMf  MNMf  18  it  oonteiiMd  in  221. 

^  tt  tilt  c«igiMl  «nllipU«ition  !•  cano«i«d  with  q^^ 

$18X17=$221. 
tht  two  iuTtnt  ptoUtnit  implitd  in  qntttiont  (i)  tnd  (^) 

r!f*S?L?P  i?  ~'**'*^  ^  ^221  ttventten  timtt. 
^•!Lf?^t?7^V*  "■•™  ^""^  *^  ont-ttvwitttiith  ptrt 
of  $221  it  $18.  It  it  pWn  thtt  eithr  of  thtt  J^ 
f Qllowi  fkom  the  other;  fuHher,  tinee  they  both  follow  tt 

•  18, 17,  221),  there  it  at  bottom  only  out  proem. 

s  n^  **?  interpietttiont  maj  be  Uiuttrated  by  the 
following  limple  pioblemt : 

(1)  am  »Mv  JMd.  of  cottoii  irt  »  et  .  ytid  aity  be  b^^ 

Thennmbmrof  timeeOet.  it  oonttioMl  in  83  et 

-■ 8;r*'^^ 

•*.  7  yd.  ]i»7  be  bought 

(2)  If  7yd.ofoottonoort6Sct.,ilndthecortoflTd. 

Here,  7  yd.  oort  63et. ; 

•  «ifi?!5*  one-«»V6iith  part  of  7  yd.  I 
..  ooet  of  1  yd. -one-seventh  of  the  ooet  of  7  yd., 

-^.9et 

*i..f  ^*^.*^  P^'"^  of  0  and  any  nnmber  it  0,  it  it  plain 
that  a  divunon  by  0  it  withont  meaning.  Hence  di4ion 
by  tero  it  not  an  admitted  operation.  **«»»  «^on 


Tto  opMilioBf  of  additkNi,  mMraotioB  and  nraMpUen. 
ftiM,  M  ispkiiMd,  MB  ahmTi  bt  pwfonMdt  tlMU  te.  Iht 
itraHi  art  alwiqnBnBlMn  or  qimtiiiM  of  tbt  Mat  kind 
MthoMappttrii^riBthooiMnaioBi.  ThiilthisitttotlnM 
of  diTiston  li  aliowii  bj  the  foUowing  tiamplt  t 

mt,  If97d.ofMttoiiM^26et.iBdthtaotlofl7d. 

TlM  tMl  of  1  yd.  if  OB^^Uid  of  96  at 
Tho  foHMl  diriiiM  it  t 

8)a5ot.(8ot. 
Met 

let 

HeiMotheeoetieSetMidoiie-tUidoflet. ;  thodirkfamof 
fti!u?^iL^J  2~  ^'L*^  indleirted  «id  Uio  iJStof  tC 
dhkkm  of  1  et  bj  8,  luuMfar,  ooe-tbiid  of  1  et,  wo  ooMto^ 

tithWoSi      ^  ^^^  *^  »♦  •*•'  ^"^  ie'ieStSToS 

Tho  fMolt  in  ib»  eiMnple  jnit  eoniidorad  inTol^M  tiie 
qnnntity  |  et.  Tho  nnit  of  money  heie  ig  one  eent,  and  i, 
Mnrinc  to  moMnfe  tlw  qnantitgr  i  et.,  we  shaU  eaU  a 
nnmber.  Sneh  a  number  will  be  ealled  a  fiPMtlOiial 
iiiimbar,or  eimplx  a  fhMtloii,  to  diatbgniah  it  from  thoM 
preyioosly  oeenning  which  will  be  ealled  latagnl  nnmbov 
or  iBttgWi. 

€k>nsider  next  the  example  t 

AklfSIb.  of  mgarueworthiret.  flndthoTahio  of  lib. 

As  before  we  denote  the  result  by  Sf  et.,  which  is  read 
Ave  and  two-thirds  oents,  and  for  the  same  reason  f  is 
ealled  a  ft«ction. 

In  a  formal  division  m 

8)17(6 

2 


0  mtmm,  tiMil  Um  qootttat  k  6  aad  Iht  rtnaMtp  it  2. 
II  it  to  b«  Bottd  llMt  Um  diriiioiit 

n        Sjrd.         StMit       1 
•Uyitid  tbt  itBit  qiotitnt  6. 

-uLTUT^tu. ^  "^^"^  ■•  7^7X7X7i.gwit»llj 
writlMiT*.  Thit  BiiiBb«r  it  flidltdtlie  tooth  powtp^ 
■ad  to  iMd  tma  to  tht  fonrth.  Tht  number  4.  iadiwit. 
iof  bow  maaj  timet  tbe  Itetor  ooenn,  it  tailed  tbt  '■Mhg 
«f  tbe  power,  or  tbe  Oipoiioilt    Utoally  7%  7».liw  retd 

MVMU  too  OUbt  of  MfWI. 
It  it  tttjr  to  tbew  tbtt 

(1)  7»X7»=7»+»=7». 

(2)  8"+8'=S»>-'=8* 
(8)  (6")'=6»«'=6".    * 

3^JWM0jiiig  emplojed   in   proving   tbete  rebitiont  it 
gwitrtl  »nd  we  may  tttto  tbe  foUowing  IftWi  of  taidloti: 

ir*M*  iiNl»  it  IA«  difennee  of  ike  indice$  ofikate  pawer$. 

« Jn  f^^f?^*  "'•*^'*~-    Tbe  foUowing  theowms  aw 
given  formal  tUtement  beoante  of  the  frequent  ntt  made 


10 


of  tktn.    Tbflj  Mt  impiiid  in  tht  wmnlnp  wt  tMttk  to 
tiMiimpIt  ndtt  tDd  may  bt  ▼triitd  ia  uiy  gIvMi 


(17.)  XT  •ffiMl*  Mv  wnlWjrfitrf  fr  «vMM  ly  ifMlf  M« 

(iZr.)  ^  <*•  iiHili»Wir  it  WMill^ltoi  f  JM»<  lyity 

(/F.)  ^  !»•  4MMr  if  WMillijiWtd  «r  4MM  »y  Miy 
iMiMtir  tU  flMMffM  if  4MM  or  mmMplM  hp  thai  mmktr. 


1.  BhtwthalthtmuBbMr 

'        1978M 

magr  bt  nad,  ont  tlwuHid  thiM  hmndnd 
hoBdffvd  and  nfaMty^foor. 

€MTt  oditr  wagn  ol  VMdiiiff  th*  wunbtr. 

a.  faptoin  tfat  WBfiMJf  ftopt  in  tht 


t.  Write  oil  Ml  wplanartoa  of  th»  a»Hi>ii<>tio« 

2087 

87738 
16187 
10778 
10077308 

4.  PnrfonB  Um  moltipIieatioB 

687808X441680 

tmplojing  only  three  partial  mnltiplimitimn. 


u 


••■Wit   li».««rw-o«.fcrlt.«w«| 

STIM,    40005,    8713M. 
TOW«,    276068;    480M7: 

ptodoet  mSSu^Sts  bSiiSdSd^b?!  ifL^Lllf  rJ*^  »^ 

DJ4.    TlMtt  tilt  original  munbwr  l«  di?iriW«  by  4.     ^  ^^"*** 
What  Qonelntioii  Is  to  be  dnwn  from  this  t 
In  •  rimihr  mv  obtain  tho  f ollowfair  wraht  I 

J-t^kSrtSw.tt^  *"  «  •^"»'-'  .^  by  H. 

(1)  87475*25,  (2)  6S7825+125,  (3)  375*2.  (4)  7386*5. 
(1)  ei»g7x6,  <2)  3(687X25,  (3)  473887X125. 
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11.  Fon^iibite  Iftwi  for  rabtraotioii  and  dhrkdon  MuJogmu 
to  thoM  sUtod  for  addition  and  mnltiBUeation,  ^"^Vtirting  any 
limitationt. 

12.  How  many  integnn  between  1  and  900  are  eaiedy 
dirinblebylSf  ^^ 

IS.  How  manj  integers  between  200  and  400  are  esartl^ 
diTisibleb7  20t 

14.  What  ia  the  least  number  which  (1)  added  to,  (2)  snb- 
traoted  from,  3607  will  give  a  result  divisible  by  37t 

15.  Shew  that  there  is  no  essential  difference  between  simple 
addition  and  oomponnd  addition. 

Crompare  the  other  simple  and  compound  roles. 

16.  What  number  divided  by  1203  will  give  37  as  quotient 
and  607  as  remainder  t 

17.  Divide  76382  bv  63  employing  two  short  divisions, 
explaining  how  the  remainder  is  found. 

18.  Divide  80372154  by  603  employing  short  divisions  only, 
explaining  how  to  find  the  remunder. 

10.  The  costof  7  yd.  of  cotton  at  5et.  a  yd.  is  5ct.X7  or  36ct. 
Shew  that  this  may  be  r^puded  in  such  a  way  as  to  r^'ve  for 
result  7ct.  X5  or  36ct. 

20.  Shew  that  by  repeated  divisions  by  7  the  number  76508 
mi^  be  expressed  in  tiie  fonn, 

4X7»+3X7*-|-6X7»+2X7«+1X744 
<.«.,  4.7»+3.7*+6.7»+2.7»+1.7-H. 

Here  no  digit  higher  than  7  is  employed.    The  given  number  is 
said  to  be 

436214 

in  the  $eta«  of  $ev«H,  just  as,  for  example,  3726  in  the  ordinary 
scale  of  10  means  . 

3.10»+7.10»+2.10-|-5. 

21.  Shew  that  14326m  the  scale  of  seven  is  equal  to  30124  in 
the  scale  of  6. 


OHAPTBB  n 
miSUSBS  AKD  MULTIPLES 

1.  MtAtiirtt  or  AMtori,  and  HnlttplM.  When  one 
nnmber  it  eontained  an  integral  number  of  times  in 
another,  the  former  is  a  mMture  or  ftetOP  of  the  latter- 
the  latter  is  a  mnltipto  of  the  former.  For  example,  5 
is  a  factor  of  16 ;  it  may  be  employed  to  measure  16,  for 
16=8  fives ;  also  16  is  a  multiple  of  6. 

In  this  chapter  the  word  factor  or  measure  will  mean 
integral  factor  or  measure,  and  divisible  wiU  mean  exacUy 
divisible. 

A  number  which  has  no  other  factor  than  itself  and 
unity  is  a  prime  nnmber  or  a  prime.  A  number  which 
has  factors  other  than  itself  and  unity  is  a  eompoiite 
nnmber. 

A  compo$%te  number  can  always  be  repretented  as  a  pro- 
duet  of  prime  numbers. 

i&.  15561=6187X3=1729X3X3=247X7X3Xa=19X 
13X7X3X3. 

It  is  plain  in  any  given  case  that  : 

A  composite  number  can  be  expressed  as  a  product  of 
prime  faet^frs  in  only  one  way. 

A  formal  proof  of  this  theorem  is  not  here  offered. 

The  truth  of  the  following  theorem  is  also  readily  seen: 

A  eomposUe  number  is  divisible  by  every  number  formed 

by  miUiplying  together  any  two  or  more  of  its  prime  factors; 

WMly,  the  prime  factors  themselves,  and  all  the  numbers  that 

eon  be  thus  formed  make  up  all  the  factors  of  the  number 
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In  the  oMe  Of  very  large  munbers  a  great  many  triale 
may  be  neoeuary  to  determine  whether  or  not  the  nnmber 
it  composite,  and  the  resolution  into  foetors  msy  be  a 
tedious  operation. 

The  multiples  of  a  nnmber  are  formed  by  multiplying  it 

by  1,  2,  8,  4, ;    these  are  called  the  first,  the 

second,  the  third multiples  of  the  given  number. 

Manifestly  the  number  of  such  multiples  is  unlimited. 

2.  Common  Heatnrti .  The  numbers  16  and  86  written 
asproduetsof  prime  factors  are  5X8 and  6X7.  Thus  6  is  a 
common  fketor  or  a  eommon  measnro  of  15  and  86. 
By  what  has  been  seen,  it  is  the  only  common  measure, 
other  than  1,  of  these  numbers. 

Next  take  the  numW  60  and  84.  Written  as  pro- 
ducts of  prime  ftetors  these  are  2X2X3X5,  2X2X8X7. 
Then  all  the  common  measures  of  60  and  84  are  seen  to  be 
1,  2,  8,  2X2, 8X2, 8X2X2.  Of  these  8X2X2  or  12  is 
the  greatest  eommon  meaeore.  It  is  evident  then  that: 
All  the  eommon  measures  of  two  numbers  are  factors  of 
the  greatest  eommon  measure,  and  every  factor  of  the  greatest 
common  measure  is  a  eommon  measure  of  the  numbers. 

It  may  be  that,  when  the  numbers  are  resolved  into 
prime  factors,  they  are  seen  to  have  no  common  factor 
other  than  1 ;  the  numbers  are  then  said  to  be  prime  to 
eaeh  other  or  to  be  relatiye  primes. 

We  thus  see  that  all  the  common  measures,  and  there- 
fore the  greatest  common  measure  of  two  numbers  may  be 
at  once  found  if  the  numbere  are  first  resolved  into  prime 
factors.  As  the  resolution  into  prime  factore  may  be 
difllcult,  we  shaU  explain  the  method  of  finding  the  greatest 
common  measure  of  two  numbers  given  by  Euclid  [The 
Elements,  Book  vii,  P^p.  2.]. 
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Ubum.  Awry  MMMMi  /Mfor  •/  two  ntimbtn  i$  a 
/wtor  ^  M«  fiiM  or  mnmte$  of  any  «Ni2lt>lM  0/  ikeie 

Comidmr  the  munbers  80  and  45 ;  they  have  a  common 
faetor  6,  for  aO=6X6  and  46=5X9.  Then  every  multiple 
of  ao  or  46  is  an  integral  nnmber  of  flvea;  henoe  also  the 
ium  or  differenee  of  any  multiples  of  80  and  45  is  an 
integral  nnmber  of  fives,  <.«.,  has  five  as  a  ftetor.  The 
«ftse  in  which  the  difference  of  the  multiples  shonld 
happen  to  be  aero  is  indnded  in  this  statement.  Though 
here  particular  numbers  have  been  taken  the  reasoning  is 
general. 

Now  take  the  numbers  299  and  948  and  examine  the 
operation: 

299)943(3 

46)299(6 
276 

23)46(2 
46 

Here  299,  the  smaller,  is  divided  into  948,  the  larger,  the 
quotient  being  8  and  the  remainder  46  which  is  necessarily 
less  than  299.    Then  46  is  divided  into  299,  with  quotient 
6  and  remainder  28.    Then  28  is  found  to  divide  46  exactly. 
Now,  by  the  lemma,  every  factor  common  to  299  and 
948  is  a  factor  of  948-299X8  or  46  and  is  therefore  a 
common  fkctor  of  46  and  299.    Also  iBveiy  common  factor 
of  46  and  299  is  a  factor  of  46+299X8  or  943,  and  hence 
is  a  common  ftetor  of  299  and  948.    Thus  46  and  299 
have  precisely  the  same  common  ftustors  as  299  and  943. 
In  like  manner  it  is  seen  that  28  and  46  have  the  same 
common  factors  as  46  and  299,  and  therefore  as  299  and 
943.     But  ^  is  itself  the  greatest  common  measure  of 
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28  and  46;  it  ii  therafora  the  greatest  oominoii  mearara  of 
299  and  948. 

As  in  t|ie  ease  of  the  lemma,  partienlar  nnmben  hart 
been  taken  but  the  reasoning  is  general. 

To  find  the  G.  0.  M.  (denoting  thns  the  greatest  oommon 
measure)  of  three  numbers;  we  resolve  the  numbers  into 
their  prime  ftetors  and  the  0.  0.  M.  is  at  onoe  recognised. 
Or  in  the  ease  of  numbers  not  readily  factored,  we  And  the 
0. 0.  M.  of  the  first  two  numbers  by  Eudid's  method,  and 
then  the  0.  0.  M.  of  this  and  the  third  number;  the 
number  thus  found  is  the  G.  0.  M.  sought.  For  eyery 
common  measure  of  the  first  two  numbers  is  a  factor  of 
their  G.C.M.;  the  greatest  number  that  will  divide  exactly 
this  G.  C.  M.  and  the  tiiird  number  is  then  the  G.  C.  M.  of 
the  three  numbers.  T^ie  case  of  more  than  three  numbers 
will  now  present  no  difftenlty. 
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8.  Common  Mvltiploi.  Consider  the  numbers  4  and 
9,  •.«.,2X2  and  3X8;  these  numbers  are  prime  to  each 
other.  Every  multiple  of  4  must  contain  the  factors  2X2; 
every  multiple  of  9  must  contain  the  factors  8X8.  Since 
in  the  two  sets  of  factors  there  is  no  factor  in  common,  the 
smallest  number  that  will  contain  both  4  and  9  is  2X2X3X8 
or  4X9  f.0.,  36.  All  other  numbers  that  will  contain  both 
4  and  9  will  have  factors  additional  to  2X2X3X8,  i.e.,  will 
be  multii^es  of  36.  The  least  eommon  multlplo  of  4 
and  9  is  then  36.  In  like  manner  we  can  shew  in  any  given 
iiiuie  that: 

The  least  eomm&n  muUipU  of  two  numbers,  prime  to  each 
other,  is  their  product,  and  all  other  common  multiples  are' 
multiples  of  their  least  common  multiple. 

Take  next  20  and  35,  i.e.,  5X2X2  and  5X7.  Here 
ttiere  is  one  factor,  5,  oommon  to  20  and  35     Every 
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multiple  of  20  mnit  h«Te  «nong  ito  prime  footon  both  S 
and  2X2;  every  multiple  of  85  most  have  among  its  prime 
faeton  both  6  and  7.  The  emalleet  number  falfllUng  both 
reqniremente  is  6X  (2X2)  X  (7)  or  140.  This  then  is  the 
L.  G.  M.  (denoting  thus  the  least  common  multiple)  of  20 
and  85.  As  in  the  earlier  case,  it  is  seen  that  all  other 
common  multiples  of  20  and  85  are  multiples  of  140,  their 
L.O.M.  We  may  in  like  manner  treat  any  two  numbers 
whose  prime  ftotors  may  be  found. 

It  has  Just  been  shewn  that  the  L.O.M.  of  20  and  85,  i.e., 
of  5X(2X2)  and  5X7,  is  5X(2X2)X7,  and  5^ Is  their 

O.C.M.     Now  5X(2X2)X7=^^<^^^^^^^^=:gg2<85. 

It  thus  appears  that: 

The  L.  0.  M.  of  two  numbert  it  the  ^uoUent  of  their 
prodMctbp  their  G.C.M. 

For  any  two  given  numbers  this  may  be  shewn  to  be 
true. 

If  the  numbers  are  not  easUy  factored,  their  G.C.M.  may 
be  found  by  Euclid's  method. 

The  L.  C.  M.  of  several  numbers  whose  prime  factors 
are  known  may  at  once  be  written  down.  It  is  also  easy  to 
shew  that  the  L.C.M.  of  three  given  numbers  maybe  found 
by  finding  first  the  L.C.M.  of  two  of  the  numbers  and  then 
the  L.C.M.  of  this  and  the  third  number. 


EXEROISKS 

«tat«LJ?*i*l!?  ^'  ^•^-  ""i  ^^  and  6597  and  give  a  complete 
2s  G^C  M  "*^"*         oonolttding  that  the  result  found  is 

2.  Shew  that  to  detennine  whether  227  is  a  prime  or  not  it  is 
necessary  to  test  for  its  divisibility  by  2,  3,  5,  7,  U,  13  only. 

3.  Shew  by  indirect  reasoning  that  any  common  multiple  of 
two  integral  numbev»  is  a  multiple  of  their  L. CM. 


-H' 


ju-A^'  ®!2".^^  BWBbtw  no  two  Of  whUh  Jmt*  a  mm. 
wwk  midit  1mt«  bean  abbnTiattd  tbutr^^       ^^ 


64783 

8163 

1466 

686 


12.  Intl»i»r8oediM«»unplail»wtlMrt«fl«tt^ 
tlM  i«ii«ind«r  miqr  bedividcd  by  10  Md  the  work  il^ 


208900 

14660 

2344 

879 


I  if    ' 

ili 


64763 
6163 


208900 

1466 


OHAPTBB  m 

TVLOAB  FAACTIOm 

1.  MMBiiiff  of  nPMtlOB.    Inthetwatmeiitofdiviiioii 
attention  ^wm  directed  to  the  pioblems: 

(1)  tt8jd.of  oottoneort26Qt.,«ndtheoortaflyd.> 

(2)  tt81b.of  nMc»rawworthl7«t,lliidtheT«liiejullb. 

^•^*'.7"  ''*'*''^  **»  ^  «*«*••  ««*•  We  «gi«ed  to 
wgard  *  Md  f  as  nmnbew  beeraee  they  lemd  to  meMuw 
quantities,  namely,  one-third  of  one  cent  and  one-third  of 
two  oente;  they  were  eaUed  tiPMttoiial  Dumbm  or 
OMttoni  to  dittingnish  them  from  the  nnmbert  preWonaly 
met,  namely,  lotaffnannmbon  or  lattffort. 

The  fraction  I  it  read  one-third:  by  thia  ia  meant  one- 
third  of  one.  U.,  one  of  th«  three  equal  parti  that  make 

up  the  unit.    This  i.  the  ciMntial  property  of  i  and  it  i. 
expressed  thus:  iX8=l,  or  i+|-^f =1.  »•"«"» 

The  fraction  |  is  read  two-thirds :  by  this  is  meant  one- 
tnird  of  two,  f.e.,  one  of  the  three  equal  parts  that  make 
up  two  unite.  ™s  is  the  essential  property  of  I  and  it  is 
expr^  thus:  |X8=2,  or  f4-H-|=2.  Now  one-third 
of  tuo  means  one-third  of  one  together  with  one-third  of 
one,f.«  t.wo  of  the  three  equal  parte  that  make  up  the 
unit.    Hence  |  has  either  of  the  two  meanings : 

(i)  The  quoHent  ofSbpS,  i.e.,  one-third  of  two; 
u.  IS  ^^***^'  *^  ^"^  ^f^^  *^ree  eqml  parts  that  make 

up  the  HHtt. 

The  Utter  meuiing  is  the  one  generaUy  given  to  1.    On 
tlua  account  the  integers  2  and  8  used  in  writing  the 
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frMtkm  f  tm  fltUad,  tht  foniMr  tht  Bmntrator,  the  latfttr 
the  dtBomliuitor  of  the  frMtion.  The  eqoiTidMiM  of  (i) 
■ndU)if  tz]ireM#dthiU{  s 

i  of  «=f 

We  M6  tlien  thm  while  •  frMtkm  ariMi  tfanm^  the 
diyWon  of  en  integer  by  mi  integer,  and  therefore  denotes 
ft  qaotient,  it  may  •!«>  be  regarded  aa  denoting  one  or 
more  of  the  eqnal  parti  of  the  onit. 

2.  PoBdamtntal  Tlitortm.    Conuder  the  fhMtions 

landH 
noting  that  10=2X6,  15=8X5. 

Here  4|  meana  the  quotient  of  10  by  16.  i.e.,  of  2  Uvea 

by  8  flvea,  whieh  ia  the  quotient  of  2  by  8  or  the  fraction  I 
Henoe 

Or  we  may  reaoh  thia  reenlt  thna : 

8  thirda=16  flfteentha?  (eaeh  denoting  the  nnit) : 
.'.  1  third  =1  of  15  fifteentha, 

=5flfteenth8; 
.'.  2  thirda=10  fifteenths, 

The  reasoning  is  general  and  we  have  the  theorem: 

Xf  <*;  ««»w«ter  md  the  denaminaiar  of  a  fnOhm  U 
•oehmahpUed  ^  diidded  hp  ike  tarn*  number  ikevaimeof 
the  fraeUtm  ie  not  ehmtged. 

A  fraction  is  in  its  lowtst  termg  when  the  numerator 
and  the  denominator  are  prime  to  each  o^er. 


To  find  the  yalne  of 


ii! 


8.  Addition  and  Subtraetion. 

*+* 

we  may  say  that  this  sam  means  i  of  2  together  with  4  sf 
8,  orinaU4of5,  <.«.,  4.    Or  we  may  say  that  the  meaning 
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if  8  Mf«iitlii  and  8  MTtnthi,  i,t>„  6  Mroitki  or  f .  TIm 
method  of  adding  fraetions  with  the  aaoM  denominator  it 
then  maaifitt. 

N«it  to  find  the  yaloe  of 
Bj  the  fondamental  theorem, 


.*TS=1?^/rJ=« 


Henoe  to  add  fraetionB  with  different  denominator!  we 
wpwee  them  aifraetioniwith  the  same  denominator.  The 
^pleet  common  denominator  if  the  L.  C.  M.  of  the  ffiven 
denominatorf.  * 

The  qneftion  of  fnbtraetion  may  be  treated  in  the  fame 
way. 

4.  HoltilMlMtioa.     Before  touching  the  qneetion  of 
mnltiplication  of  fractionf  let  ne  feek  the  value  of  |  of  I 
The  meaning  if  evident;  jnet  ae  we  eonttmot  mentally  I  of 

'^IX'L^'''^''''  i-  twice  af  .neh  af  I  Of 

♦=f7f=H;  (15  twenty-firftf) 
.*.  I  of  |=i  of  H= A  J 

An  expresfionaef  of  |  is  caUed  a  eomponnd  fkMtion 
and  the  rule  for  finding  itf  vdne  if  at  onoeeeen 
TaJtflr^  now  tarn  to  the  multiplication  of  fractions. 

AX8. 
The  meaning  attached  to  multipUcation  givee 

*x8=A-f-A+A=Vr=H 

•nd  fuoh  a  multiplication  preaentf  no  difficulty. 


M«it 

H«t  I  appMM  M  a  miUti|ili«r.  Siaot  vp  to  ftUt  pobl 
fte  BBltiiiltor  hM  Alinigrt  indiMlad  tht  nnmbir  of  timw 
tho  BQlti|>liMiid  hm  boon  takmi  (m  an  oddond),  tlio 
opiratioii  propooed  doM  not  oomo  within  the  rangt  of 
mnltipUofttion  at  thna  pnvioat^  nndmtood.  Now  wo 
hftfo  Mon  that 

In  tho  mnltipUeation  propooed  the  mnltipUor  ia  |,  <.•..  ono- 
ttird  of  2.  Therefore,  in  aeoordanoo  with  onr  idea  of 
mnltiplieation  we  eaj  that  tho  piodnet  When  the  mnltipUor 
isfiaono-thirdofthoift>dnetwithamnltiplior2.    ^nm 

fx|-iof  v-IH- 
ThM  Ixf  and  f  of  I  have  the  eame  Talne*  and  a  meaninc 

has  heen  aaiigned  to  mnltiplieation  of  firaetiona.  Themlo 
majrbeitaledaafbllowit 

Tk$  pniitd  «f  im  JiraeHom  i$  a  AtwMeii  wkoH 
nmmmkf  if  Oe  prodmtA  of  their  mmenian,  mtd  dumti- 
it^^  tk$  pmM  €f  iMr  dtnomhaion. 

Th«toU»wingeramideewiU  help  the  etndent  to  oee  that 
in  the  mnltiiaieation  thna  defined  the  older  meaning  has 
been  oonserved,  and  that  the  mles  for  working  problems 
demand  no  new  statement 

&B.  1.  Find  the  eort  of  i  yd.  of  eloth  at  $1  ft  yd. 
The  o(Mrt  ->  the  prodnet  of  $|  by  | 

-Hxf 


lit! 


Bntwelnovauit 


Theeort-|of$|- 


IH 


▼OMAB  wmwnom 

1K9W  Urn  MiMit  ghf  tomttWyHtthwaf 


^^^JJj^niliJh  Mta  i»oW«,  faifohrta,  fart,,.,,  «jy 

TlMtm-ax|)M|MNfett 
Bvl  if  »  ifu*  !•  ooMlnMitd  it  is  fMdUy  MM  that 
^  '^"••-loflofl^nuuftlbot. 
^Tbi|»^to»j»  fai  tilt  jwj^^duw  MMBpl,  tht  nO;  fai  mA 
PMNiM  Mfintkt  «Mt  fai  whidiai  Bwnbm  M*  fkMtioMl. 
Tha  pvodnet  of  aevwil  fraetioiif  ai^  mw  oMily  bt 

5.  Olfliioa.    W«  know  thai 

fx4-*f 

At  in  tha  r  aa  of  intafara  m  ahaU  ai^ 

H+4-I- 

Tto  cjitainllita  waiUt  wa  naj  than  «Tida  10  by  5  and  21  bj  7. 

If  aa  in  %+^,  ihaaa  diriaiona  an  not  both  aaet  wa 

majinoaaadthaat  «««».  ww 

Hanoathanilat 

f**  «i»o««il  0/  MM  >VtieMMi  »y  mtoiker  it  equol  to  ik$ 
prwfud  ofihaiMeHoH  hp  ike  redpnedl  of  the  oiktr, 

6.  Com^«z  nptettom.  The  fttwtiona  d«at  with  np 
to  thii  point  aw  the  qnotiantt  of  integert.  We  may  now 
oonsiderqootients  anch  aa  3*  for 

Of 


ill 
111 


wliMi  wUl  bt  Mlkd  illicit  fhMdOM.    '^'""^"^ 

Tte  ralM  Md  ofwrntUMis  dtTiMd  in  tbt  mm  of  ifaBBb 
ftMtfamt  mu  bt  tilMidtd  to  MB9l«t  frMlioBt. 

7.  ■( 


i  and  KvltlplM.   SioM 

or  fMtor  of  H  and  that  M  It »  mnltliite  of  A. 

If  OMfrMtkMiiaAlMtorof  anotlMrMidboyiartio  thoir 
towMt  temu  it  it  MsUjr  mod  that  tho  pumeimtor  of  the 
former  ita  fMtor  of  the  munerator  of  the  latter  while  ite 
denominator  ia  a  mnlti|deof  the  denominator  of  the  hUter. 

Jk.  A  ii  a  fietor  of  H* 

ForH+A«MxV=5X2=:lo. 

If  one  firaetion  ii  a  multiple  of  another  and  both  an  in 

their  lowest  terme  it  ia  alio  eWdent  that  the  nnmentor  of 

the  former  ia  a  maltipleof  the  numerator  of  the  latterwhUe 

iti  denominator  ia  a  fMtor  of  the  denominator  of  the  latter. 

Jb.  if  ii  a  mnltipto  of  tIy* 

For  H+tIi=HXA}A=4X6=20. 

We  are  now  in  a  portion  to  find  the  O.  C.  M.  of  eeveral 
fractioni  in  their  lowest  terma. 

Take,  for  example.  «•  H* «.  The  nnmerator  of  erery 
eommon  meaenre  mnit  be  a  eommon  fiustor  of  12.  24  80 
and  the  denominator  most  be  a  multiple  of  86 '  26*  49* 
mie  greaieH  eommon  measure  wiU  then  be  a  fraction  'with 
toe  greaUH  numerator  and  the  leut  denominator  satiafying 
thoM  conditions.    The  numerator  Is  therefora  the  0.0.  H. 


Hi 
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.'.  Tbt  O.O.M.  oC  if.  If,  II  it  rAr 

H«Mti  n$  €f,  CM.  t/  h9o  9rm0r$  J^nuHmu  im  ik$ir 
mmi  itrm  ii  ikt  frwHtm  wkm  MNMnHpr  if  ih*  Q.  0,  M, 
9f  tMr  mmtmhn,  mtd  dtnaminuhr  ikt  L,  CM.  tf  tMr 


Similtr  rMMoning  wiU  ilitw  thtii  Tkt  L.  0. M.  t(f  im 
•rmart/^^aeH^m  im  iMr  hmti  krmt  it  a  J^m4im  wkttt 
nmmtrohr  it  ikt  L.  (7.  Jf.  tf  iktir  tmmtnUort  and  dtntmi- 
nultr  ikt  Q.  0,  M,  tf  iMt  dtnminahrt. 

8.  Ittio  aad  FvoportiOB.  When  we  eomptre  two 
nnmbtrt  or  two  qiuuiHtiM  of  tho  itmo  kind  witli  the  view 
of  flnding  how  larfe  or  how  rauOl  one  it  itlttiTelj  to  the 
other,  we  tre  ttid  to  leek  their  ntio.  Take  the  two 
nnmbera  8  and  12;  pltinljr  12  it  4  timet  8  end  8  it  1  of  12. 
8o,  of  the  two  qnantitiet  $2  and  $8,  the  former  it  f  of  the 
lattar,  the  latter  |  of  the  fonner.  Thnt  the  ratio  of  two 
nnmbera  or  of  two  like  qnantitiet  it  ezpretted  by  the  frac- 
tion with  thote  nnmbert,  or  the  mettnret  of  thote  qnantitiet 
at  nnmerator  and  denominator. 

The  two  nnmbert  or  qnantitiet  whote  ratio  it  itated  are 
ealled  the  ttrms  of  the  ratio,  the  former  the  Uttotdwit, 
the  latttr  the  ooiiMqvMit  The  nnmerator  and  the 
denominator  of  a  fraction  are  alto  ealled  itt  ttrmi. 

Two  ratiot  are  eqnal  when  the  fraotiont  expretting  thote 
ratiot  are  eqnal.  For  example,  the  ratio  of  2  to  3,  it  eqnal 
to  the  ratio  of  10  to  16,  tinoe  |=H.  We  state  this  fact 
thnt:  2  it  to  8  at  10  it  to  15,  or  in  tymbolt  2:8::10:16. 

The  ftmr  nnmbert  2,  3.  10,  15  are  taid  to  be  in 
pr^portlOB  or  to  be  proporttomls. 


li  i 

i    : 


*  ABITBiaBTIO 

^l^^^timL    Sappo.eth.titi.wq,Uwdtoiindtli. 

next  ^^tipUMonM^di^oJV^^^^V''^'* 
the  order  in  wi.i«k  oT    "^^®'*»  •»  to  be  perfoimed  in 

In  mctioe  severl  rtep.  nnv  frequently  be  eombined. 

be  M^S-?^'^.^  •"  *""^*^  »>y  ^««k«to  they  ««  to 
be  regarded  as  miAing  np  one  valne.    Thns  "y*"^ 

fX(|+fXf)+{|of(i+i)} 
=|X(|+A)-i-{|of  A)     ^• 

=fXT%+A=fx,%xv=f||- 

EZIBOISBS 
.1.  Reduce  to  •quivaleatfrmrtUm.  with  a  oommon  nuawwtot 
T^'  tV»  1^.  f|,  H. 

•nd  artwge  the  fraotioii.  in  order  of  nu«nitud«. 

2.  Find  the  value  of 

♦+^+lofH-Axv. 

3.  Shew  that  the  G.  C.  M.  of  Mveral  fractioBi  M 

iV.  ih  H. 

jn^y  be  found  by  reduoinjr  them  to  a  eommou  denominator. 
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4.  Sh«w  Out  tlM  L.  C.  M.  of  Mveral  frmoiiont  m 

A'   A.   H. 
may  be  foimd  by  redaoing  them  to  a  common  denominator. 

6.  By  oonaidenng  the  eomple?  f  ntary  fr»«l?^n«  shew  that  if 
the  lame  number  ii  added  to  eaeh   <>mi  of  a  prc.„3r  fraeSonT*" 
a  fraetion  less  than  one)  the  valne  .i  the  fractic  1  i.  Soreawd. 
mento^r?'*  ^^  '»«*»o»»  ^*»ow  suia  la  ui^ity  axe  eaUed  eomple- 

immivJ^JL?**  ^i.****  ?"•  ?T^'  ^  *^^«^  to  •»c»»  term  of  an 
miproper  fraction,  the  valne  of  the  fraction  is  diminiriied.. 

7.  In  the  oaM  of  the  division  of  two  fracUonal  quantities,  e.g., 

Kw  itto^tc?^!^*^  "  ^^'^'  "^*  ^"^^  ^'-'  •^  ^^ 
fractiin°4iiT|r"^***^"^'"^*"™"^'<>'Hto^vea 

a frJJiiS*:iSSt??*  ^  ^^""^ '^'^  *^*"™'»*«'<>' «  togive 
givel'fJSon^^ni^St  ""''  '''"'  to  both  term,  of  A  wiU 

give  Vfl^n^'ASlST."'''^  **^'"  '^^  '"^^  "^  *>'  «  -"» 
12.  If  four  numbers  are  in  proportion  shew  that : 

th.  i:l^tot:^.'^  to  the  thw  i.  «,.^  t,  tt.  „rti.  .f 

^^^  "»  P»>Jnet  of  the  extr«ae.i.e,u.l  to  the  product  of  th. 


II:- 
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CHAPTEB  IV 

DECIMALS 

2'.  Lm  ^"^*^"*    '°  ****  """^'  2222,  the  successive 

or  from  the  left  a  scale  of  values  dimiuishing  in  liki 

ZT'i  .K^o°*.*^'  ^  ^°  *^*  "«^*^2  units-deuoteSow- 
tenth  of  the  2  just  before  it,  oue-huudredth  of  the  2  uext 
to  the  left  and  one-thousandth  of  the  2  on  the  extreme  left 
Suppose  now  a  point  is  introduced  just  after  the  2  unite! 
solely  to  indicate  that  the  phioe  just  befora  it  is  that  of  the 
unite,  and  let  2's  be  added  as  in  2222-222.    Then  the  2 
just  after  the  point  would  be  expected  to  mean  one-tenth  of 
ttie  2  next  to  the  left,  /.e.,  one-tenth  of  2  unite  which  is 
2  tenths;   the  next  2  would    be  expected  to  mean  one- 
tenth  of  the  2  tenths,  or  one-hundredth  of  the  2  unite 
which   is   2   hundredths;   and   the  next   2   to  mean  2 
thousandths. 

We  agree  so  to  regard  them.  Then  35-279  means  35 
^  .  JJSf •  ''J»°"^^*»w  a»»d  9  thousandths;  since  2  tenths 
equals  200  thousandths,  and  7  hundredths  equals  70 
thousandths,  the  part  -279  may  be  read  279  thousandths 

07O  ^^  ^'f  ^  "^^  ^®  decimal  point  and  35-279  or 
•279  IS  caUed  a  doelmal  Iraetion  or  a  decimal. 

In  writing  decimals  which  have  no  integral  part  it  is 
weU  always  to  write  0  'n  the  unite  place.  The  fact  that 
the  figures  written  are  named  by  referring  to  the  unite 
place  18  emphasized,  and  the  function  of  the  decimal  point 
IS  less  likely  to  be  overlooked. 

It  is  evident  that  35-279  =  35i«Wrtr  =  \W,  so  that  a 
decimal  may  be  expressed  as  a  vulgar  fraction.  Hence  the 
simple  rules  for  decimals  may  be  derived  from  those  for 
vulgar  fractions.     The  student  is  recommended   so  to 
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dwrive  them.  In  the  text,  however,  no  explicit  reference 
will  be  made  to  the  rules  for  vulgar  fractions,  the  desire 
being  to  shew  that  the  rules  for  decimals  follow  naturally 
from  the  rules  for  integers. 

Fit)m  what  has  been  said  as  to  the  meaning  of  decimal, 
it  is  easy  to  compare  two  decimals  differing  only  in  the 
position  of  the  decimal  point  as  2-783  and  27-88.  In  the 
latter  the  2,  the  7,  the  8  and  the  3  denote  ten  times  as 
much  as  the  2,  the  7,  the  8  and  the  3,  respectively,  in  the 
former.  Therefore  27-83  =  2-783X10.  Hence  the  fol- 
lowing:  ^ 

Fundamental  Prineiple.  if  in  a  decimal  fraction  the 
point  he  moved  one  place,  two  places,  three  place*,  etc.,  to  the 
right,  the  resulting  decimals  are  10  times,  100  times,  1000 
times,  etc.,  as  great  as  the  original  decimal,'  while  if  the 
point  be  moved  one  place,  two  places,  three  places,  etc.,  to  the 
left  the  resulting  decimals  are  one-tenth,  one-hundredth,  one- 
thousandth,  etc.,  of  the  original  decimal. 

It  is  to  be  noted  that,  since  the  value  of  a  number 
depends  only  on  its  significant  figures  and  the  places  they 
occupy,  zeros  may  be  added  to  the  right  of  a  decimal,  just 
as  they  may  be  supplied  at  the  left  of  an  integral  uumlur, 
without  changing  its  value. 

2.  Addition  and  Sabtraetion.  The  addition  or  sub- 
traction of  decimals  presents  no  difliculties.  As  in  the  case 
of  integers  the  decimals  should  be  arranged  so  that  figures 
carrying  the  same  names  are  in  columns ;  the  work  then 
calls  for  no  new  considerations. 

Ex.  1.  Addition.  Ex.  2.  Subtraction. 

23-715  13017 

1-2034  •  2-93854 

•0173  1007846 

138-7 

163-6367 


III! 


80 


AiuTHmno 


8.  Molt^wtioii.    If  th«  nmltiplier  it  intesnl  a.  for 
•«mple  in  27.816X28  the  p«dact  oi  be  .t  onSTfolTcl 


27310 
. ^ 

81-948 
646-32 

628-208 

Here  8  timet  6  thooaandthe  are  18  thonaandtha.  etc    wliile 
20  time.  6  thonmuidth.  aw  120  thon«mdth.,^       ' 

1  oi*'  ^^7^^'  *^«  multiplier  is  a  decimal  as  in  28'867X 
1^.  we  have  Uie  same  difficulty  as  in  tiie  case  of  vulgar 
^«r*    ??r»?«P««'  ^^•'^otes  the  number  of  timTS^ 

r„l^  '?*.'•  ^  ^J^'''^  •"^  ^^'^  1-28  cannot  signify  a 
number  of  times.    But  let  us  first  multiply  by  128. 

^367 
123 

70-071' 
46714 
2336-7 

2872-911 

^^ZS.  ^t^^^"^  "'  '^'  ^  ^^^-^^  -  »  ill  entire 
accord  with  what  we  have  seen  to  hold  in  the  case  of 

integers  we  say  that  the  product  witii  multipUer  l-Si.  to 

be  one-hundredth  of  what  it  would  be  with  Suer  m 

we  have  a  meanmg  for  tiie  multipUcation  proposed.    Fw  ' 

23- 367X123»  2872-911 
.-.  23-367X1-23-28-72911. 

^,  then,  wiU  be  the  accepted  meaning  of  multiplication 

f^^^  T     ^.  "^T-*^**  ^*  '"*^^  '"^^^^^  P«vioi^ 
formed  ideas  of  multiplication.  •  i*        •««/ 

ifel.  yindtheco8tof3.6yd.o£eloth«t$l-6ayd. 
Besult «  $1-6  X  3-6  »>  16-26. 


2.  rbd  tlM  MM  of  ft  raetMifflt  8-6  ft.  by  4-5  ft 
BMolt-  (8-6X4.6)  sq.  ft.- 16-76  iq.  ft.   - 


tl 


The  rale  for  thft  mnlUplieftiioii  of  two  deeimale  ii  now 
readilj  ieen  to  be  M  foUows  t 

MnUiplif  ike  giim  deeimaU  at  if  tJ^  were  imUgtn  and 
mark  of  4m  ike  reetUt  ae  man$  deeinuU  fiaeee  at  there  are  in 
heih  ike  given  mmbert. 

The  idea  of  product  may  now  be  extended  to  the  ease  of 
■evend  fsoton. 

4.  DlTiiloP.  As  in  vulgar  fractions,  the  enlarged  idea 
of  mnltiplioation  makes  it  necessary  that  we  accept  divisions 
in  whieh  the  quotient  is  not  integral.  The  process  of 
division  is  illnstrated  by  the  following  example . 

Ex.  Fmd  the  quotient  of  2-72118  by  2-31. 

2-31  «  2-31X100 


■  the  sNOlteNi 


272-118 
231 


This  last  is  found  as  in  ordinary  division. 
231)272-118(1178 

41-1 
23-1 

1801 
16-17 

1848 

1-848 

The  rnle  is  then: 

MfUHplf  divitar  and  dividend  hp  a  nuinber  10, 100, 1000 
etc.,  tt^f^eient  to  make  the  dhitor  integral  and  iken  proceed 
at  in  ordhtarjf  divition. 


Aamuno 

6.  AvpMiiiiiatlou.     Bnppow  Oat  th*  nnK  M  . 
•ompBUtton  to  171168878,  for  pZC^pZJTtt  ,^! 

«»»  tt«  rmlt  Um  betwwn  17-86  ud  17-86  and  that Ti. 

•»oh  .  ca»  17-86  to  th.  «,ult  oowet  to  t^^Z!  S 
*e«mud..  th.  m,.„ta,  beta,  th.t  it  to  17-S  XS^^ 

former  mMmng  ud  My  Uuit  17-88  to  an  MproHnuttkm 

^of^rsr* '-"•"'•  "-^^^^^x 

b«  tt!rt^"  •M>««i«>«te  t«nlto  .n  often  .nffletont.  it  n>» 
Tl«t  U,„  can  be  don.  in  |1„  o.«  „,  „^  additi^  m 
«*narUy  oocnr.  ,rA  in  the  eaae  of  .nbtraetion.  to  ron" 


Bac.  1. 


(a) 

2-37869423 
9-0168$ 
7503608723 
28073845 

40-971967953 


(b) 

2-3786 

3-0158 

7-6037 

28-0738 

40-9719 


d..imd.  m  written  cJ^'Tt^Ll.'^-  ■  \  <*>>  ^ 


£'a;.  2. 


13-70239586 
5-938249738 
7-764146122 


(b) 

13-7024 
6-9382 

7-7642 


It  is  supposed  that  the  difference  ig  mnn.'i«^  ♦«  *i. 

decimiUs.     In   (a)  the^mnW«  .rS^"^  **  ***^^  PJ»o««  o' 


DIOOIAUB 


Th«  following  example!  exhibit  •  eontrMted  proeeee  for 
mnlftiplicatioii : 

S»,  1.  Find  the  prodaot  17-S78iNM3X8  eoneet  to  thiee  pkeee 
of  deounab.  '^ 


(a) 

173780543 
8 

139-0316344 


(b) 

17-3780643 
8 


130-0316 


(c) 

17*3780543 
8 


130-031 


In(a)tlMo<mipleteworkMgiven.  In  (b)  we  work  to  the  fonrth 
**,  «^o««imahi  and  have  regard  to  what  ia  **  earned  "  into  thia 
**«.."?  "•  multiplication  in  the  next  place.  In  (e)  the  mnlti- 
plieation  u  to  three  plaoee ;  this  ia  given  to  ahew  thoiieed  for 
mnltiplying  to  the  fourth  place.    The  anawer  ia  130-032. 

lEr.  2.  Find  the  product  271-3846X20-378  correct  to  two 
placea  of  decimala. 

(a) 

271-3846 
20-378 


21710760 
18-006015 
81-41635 

2442-4605 

6427-600 

7072-7338410 


(b) 

(e) 

X  xxxx 

271-3845 

2n-3845 

20-378 

87302 

5427-600 

2442-460 

81-415 

18-007 

2-171 

7072-733 


5427-600 

2442-460 

81-415 

18007 

2-171 

7072-733 


In  (a)  tiie  complete  work  ia  given.  In  (b)  we  decide  •&  in  Ex.1 
to  work  to  three  deeunal  places,  i.e.,  to  thonsandtha,  and  begin  the 
midtiplication  with  the  2  tena  of  the  multiplier.  The  2  tena 
moltiphed  into  the  5  ten-thonsandtha  of  the  maltiplieand  give  10 
Uiouaandtha,  a  result  in  the  third  place,  and  the  multiplication  by 
i  °®?P"  •*  **^  PWie-  Having  completed  the  multiplication  by 
'  ^?  be^^  at  5,  we  make  a  mark  above  the  5.  Then  we 
multaply  by  the  0  units  of  the  multipUer :  0  units  multiplied  into 
the  4  thousandths  of  the  multipUoand  gives  36  thousandths,  a 
result  m  the  third  place.  Thus  the  multiplication  begins  at  4,  the 
first  figure  to  ^e  right  of  the  marked  5.  Having  completed  the 
multiplicatioa  by  0  which  began  at  4,  attention  having  been  paid 
to  the  4  earned  from  the  product  6X0,  we  make  a  mark  above  the 
J.  In  the  same  way  the  multiplication  by  3  is  seen  to  begin  at  8, 
the  first  figure  to  the  left  of  the  one  just  marked,  and  soon.    In 


1 1 


'tob«MnM,ii«jMm 
'*  of  tht  Bwt  Milkr 


M*iMtfaMr  tbt  ttDOOBt  to  bt "  OtltM 

flffiiM.  tUt  ■hmOd  b«  80.  ' 

2»  2  it  plMtd  imdtr  thtl^ 

Tht  mok  Nqaind  b  7973-78. 

A  oontTMtod  prooiii  tor  diTWon  wm  now  be  indfattod. 
8.27bE'*  ^^"^  •«n«««J  to  3  i»UoM  of  dadauJ.  28.82783884  bj 


woik  ••  fai  (b),  bot  wbw 
jaraMpUeAdoabjikiito 
Boltiplbr  Mt  writtoB  ia 

flffort  wbwtmiiltipUeiitioa 


(•) 

8-3750)23'e37823M(7'318 
828818 

80662 
§0618 

41348 
82760 

86846 

(e) 

8-2760)23-62782364(7-213 
22-081 


XXX 


(b) 


8-2760)28-88782864(7-218 
38*0818 


8668 

418 


(d) 

8-2760)28-82782364(7-218 
3127  22-0818 

6066 
8662 

413 


86 

J»  (•)  i»  given  the  ordinanr  dmiba.  To  detemune  ih»  imMt 
STiT?"*^  that  SSm^SrSO  bmow  aiiS^^to  3th2 
tl'  'i^  ^''^  necewMy  to  multiply  oat  byST  ^(b)  St«r  tS 

plaeeinthe  dividend,  we  drop  the  kuit  tgw  0  «rf  the  dh^ 


iJi^.  IV  tj«  am  cot  or  two  flfOMt  of  tt»  dWiwr  SlS 
««"••  to  Ita  mottMt    But  M  thJ^  SSSTii  to  «!L£,  fo! 

I**  •««*  nqnind  ii  7-2U. 

_6.  m  Conrtnloii  of  Ynlgw  FhMtloiii  Into  DmI- 
■Mil.  It  hM  been  obeerved  that  deoiimOf  m«y  ml  wava  h« 
•zprsMed  ai  Tolgar  fraotioiif .    Thoa 

2-26=2M=2i. 

Ta«e  ariaei  then  the  qnertion  whether,  eonyenely,  vnlgar 
fractoons  may  alwajn  be  expreseedai  decimals.  ThevnlMr 
fractions  wiU  be  snppoeed  given  in  their  lowest  terms. 

Sae.  1.    Exprott | Ma  deeimal. 

Wie  given  fraetioii  is  the  qnotieiit  of  3  bv  4     If  th»  Ai^mt^^ 
-perfomed  we  obtain  the  n.Stgi Jen  below.       ^  **«»  ^'^^ 


4)3-0(0-76 
2-8 

0-20 

o>ao 


/.  f-0-75. 


il  '■ 

I  i 


PtaMtd  at  fai  Jk  1. 


wiriuJiff 


i-61  trathi— 0'6|«0>as|B0>M6H 
or  thtt,  •omeCly  to  ftNur  piMM  of  dMimab, 

HOM67 
Ar.  8.  Iipnn  «•  a  dMinuU  A. 
Pvoeood  M  bofom. 

12)70(0>ff83 

•  100 

««  '06 

40 


quotiwt  3  mad  tho  twrnOndor  4  will  teenr  and  wo  miij  writo^^ 

A-0.68A-0'683A-0.6833A-  •  •  • 
IVom  theM  exMnples  it  is  plain  that  not  aU  ynlgar  fractions 
«Mi,  in  the  way  giym,  be  expressed  as  ordinary  deeimals. 
The  reason  for  this  wiU  appear.  ^^ 

In  Mz.  1,  the  result  might  have  been  reached  thus  : 

i  X 1 "  (ixiixTixll  *  rtb  ■■  0*  75. 
In  like  manner 


and 


A  *■  »x»  ■*  iiHSiirrij  ■■  M —0 '28 

tt—         '*         im  11X1X1  •->  ««-, 

«•      aaxaxi  ""lAx^xstxtsxi)"*  TWir"*  0*275. 


IlthvfappttnthAlt 

SiMh  a  frMtbn  nugr  be  Immfflit  to  tbt  fcm  of  a 
Mmal   bj  mnUlpUrinff  nniMnitor  and  denominiilor  by 

Uit  poww  of  2  or  of  5  naeeMMT  to  mako  the  dtnomiMtor 
apowtroflO.  «-«»i«r 

.'.  |X1(^0|,     <BiiHi|»lyiiif  Meh  Bnmber  bj  10). 
.•.  |x^«,        (nibtnetiag  |  from  Meh  nmabar). 
•*•  Wt  (dividiiiff  eaeh  aombtr  by  9), 

■tiioyienriwi  evident.    After  tbe  analogy  of  the  noUtion 

ftor  the deeimal  fraetion,  we  agree  to  denote  f  by  0-6.  the  dot 
above  the  6  indioating  that,  in  the  equivalent  vulgar  fhustion, 
6ia  to  have  the  denominator  9;  we  therefore  write, 


l-O'd 


In  like  manner, 


A-0>46A,("-0>4646A--  •  .  .) 

/.  AX100-45A 
/.Ax  99-146 

/.  A-«. 

Following  the  earlier  analogy  let  ne  then  write, 

A-o-is 


•  •  • 


•    •    • 


•   t    • 


—no 
Uteikfflf. 

Wt  luitt  MtB  that    . 

l-O'0|-o>ii|«o>aii|« 

ThM  I  «yi  bt  r^piiiMittd  iBdiftiwtlj  by. 

f-M-m 

the  notation  is  ooniistant. 

Forthw  Irt  na  atm  that  (►oi.  0.006. 0.044.  ait  to  dttiott 
A*   viv*  M*  M  that  the  moring  of  tho  point  ono  plaoa 

to  the  kit  wiU  maan  aa  in  ordinaiy  daoiaals  a  division  bj 

Ton  now  to  A.  8.    It  haa  been  ahawn  that 

A  =  0-68A  =  0.588A  =  0.5888A  =  •  •  • 
IVom  the  work  it  is  Men  that  A  s  0.8  (»|). 

=  0.68  +  0.008.         (aa«ieed) 

=  0.688  (let  na  write). 

Am  k  further  example  it  ean  be  shewn  that 

HI  =  0.7686i. 
Sinee  in  anjdiyision  the  remainder  is  less  than  the  divisor 
the  division  indicated  by  a  fraction  wiU  either  terminate  or 
will  present  a  reeonenoe  of  flgores  in  the  quotient.    Thera- 
fore  every  vnlgar  fraction  can  be  expressed  in  one  or  other 
of  the  forms  above  given. 


\ 


•MHiiat  Mfidf,  MuMac  m  th«  do  of  •»«!£! 


»«tart.  fc»ir  to  «p«»  •  alM4  i,,,,rtiit  d«rf«a  M  , 

-  MMKnM-|IHI-4HI- 

Tte  foUowioff  ni)«  may  bt  stated: 

AntmtfiUfHm-periodk  pari,  and  oidmminahrui^ 
'>*^^*^^^9ur$iinihsperiadkpaH,/olhwedil,Jl^ 

MJM  from  frMtions  inwhoM  denominaton  mmu  ftoton 
oUwr  tluui  2  and  6.    Prom  tn  example  at      *^*^  "***^ 

tV=0-46=H 
itif  awn  ^t  the  denominator  of  a  fraction  yieldinff  a  pnn 
«c«ring  tiedmal  moat  be  a  f^etor  of  aome  ^  JZ 


'i;  i 


iklTBHETIO 

numbwi  9.  99,  999 Since  neither  2  nor  5  U  a 

factor  of  Any  each  npmber  it  f  oUowm  that  the  denomiuitor 
of  each  a  fraction  cannot  hare  either  2  or  5  aa  a  factor.  ^ 
In  the  ease  of  a  mixed  reenrring  decimal  as  0'25889'  we 
can  snppoee  that  the  last  figore  of  the  non-periodic  part  is 
always  diiVerent  from  the  last  ilgare  of  the  period.  For  if 
they  were  the  same,  as  in  0-2137i,  this  decimal  wonldhavo 
been  written  0-2187.  Therefore,  in  inducing  such  a  decimal 
to  a  Tnlgar  fraction,  as  for  example 


0-25889= 


•lijt-ii— 


TTMt 


,  MM!     . 


we  shall  always  find  a  numerator  which,  not  ending  in  0, 
cannot  have  both  6  and  t2  as  factors,  and  a  denominator  in 
which  all  the  factors  2  and  6  appear  in  the  factors  10. 
Therefore  5  and  2  occur  as  factors  in  the  denominator  each 
as  many  times  as  there  are  figures  in  the  non-periodic  part 
of  the  decimal.  In  the  reduction  of  the  vulgar  fraction  to 
its  lowest  terms,  either  the  2*8  or  the  6's  in  the  den<miinator 
must  persist.  Hence  mixed  recurring  decimals  must  arise 
from  fractions  in  whose  denominator  appear  faeton  not 
prime  to  10  as  well  as  fscton  prime  to  10. 

From  these  considerations  we  have ; 

(ny  In  order  thai  afiwtUm  map  beexpretted  as  a  pure 
reeurrtHQ  deeimdl  U  is  necessary  and  sufficient  that  its 
denominator  he  prime  to  10. 

(ni)  In  order  that  a  fraction  may  he  expressed  as  a 
mixed  recurring  decimal  it  is  necessary  and  sufficient  that  its 
denominator,  while  containing  factors  prime  to  10,  be  not 
prime  to  10. 


■f  ij 


raonuLB 


EZEBCIBES 


41 


1.  Find  by  th«  eontiMted  method  the  following  pioduets: 

(1)  73.2609X23.6738,  to  four  ph^es  of  deeinuUs , 

(2)  13.72664X3-276,  to  three  plMee  of  deeimale; 

(3)  0.137842X0.376689,  to  five  places  of  decimal.: 

(4)  3.6780X6-3827,  to  three  places  of  decimals; 

(6)  2.13789X36269X137286,  to  four  places  of  decimals. 
2.  Knd  by  the  contracted  method  the  foUowing  qaotienU: 

(1)  7-3669407-^2-237869.  to  four  places  of  decimds; 

(2)  0-3768674+0-0893766,  to  four  places  of  decimals. 

(3)  372039+0.87638.  to  three  ph^es  of  decimalsj 

(4)  6.93726+  0.837,  to  four  places  of  decimals; 
(6)  3608673+1367389,  to  five  places  of  decimals. 

volgitoSi"  ^~*°»^i»P»«  o'  ««iirrin^the  foUowing 

(1)  i;  (2)  H;  (3)  tW,;  (4)  Hi  (6)  AV;  (6)  |;(7)  |; 
(8)H;  (9)H;  (10)H;  (ll)|;  (12) A;  (13)H; 
(14)m5(l6)HI;  (16)M. 

.«««iIS*J^u***'  ^y  f*  examination  of  the  ynlnr  fraction 
account  for  the  precise  form  of  the  decimal.         ^^^  "wjuon, 

4.  By  reducing  to  vulgar  fractions  find  the  sum  of 
0-23,0-574,0-2367, 

JSii  to^So^?^'^  '*'  *"^^  ***"  "*"  ^'^^^^^  *»»•  "Auction  to 
6.  By  reducing  to  vulgar  fractions  find  the  sum  of 
0- 137,  0. 23580, 0  2346637, 


pi;  I  - 


*"  AiiTHiurrjo 

^^^^^jft^jK^  ia  eMli  OM.  lK>w  to.iUid  tlM.  T«iJg«r  ft-edon. 

(1)  cast,  (2)  0.1367*,  (3)  0.2S374S^,  (4)  18.8*26. 
^^7.  Wnd  tlw  tnoriMd.  in  tMng  0.4286  m  the  «|oiT»l«it 

8.  FtndtlM  ▼alii0,  oomet  to  four  iOmm  of  ctoebMb,  of 

8.7260X237866X0.98728 
2.18074X1.88279 


(1) 


0.  Wnd.oomettoi«v«nplao6iofd«>inudf,tli6T»Iiwof 

1  1 


-+  —  +  —  +  —      -i- 

5      8.6»     6.6»    ,7:»"*"o.6»"*'ii:?i"*'ii5IT 


U     3.11*     6.U-^7.11'%.U*^ll.U""^iiSr.* 
10.  Wind  the  ram 

l  +  l  +  A 

wffleumt  nuBiber  of  plaeet,  find  the  ram  ooneet  to^STDhiii 
of  deouuUs  and  compare  zeralts.  "^*"»«'  «»  wwee  piaees 


11.  Find  the  prodnet 


d  express 
Bimau.     u 


HxH 


ejqiressiiig 

^ .   -_ -.^-  of  plaees,  uuu  we  p 

plaoes  of  decimals  and  compare  results. 


^^I^Jj^^.^y^^'^^S!^ 


6«J^^^  iSS  ""'»<«'<>■»  wkWi  Iwd  to  iliiHe  «  .iinpl. 


OHAPTBB  V 

wvowjTioir  UTD  sTOLimoir 

1.  InTOliitloiL  The  operation  of  flnding  a  £iyeii  now,, 
of. giyen number iecaUedtaTOliitloii.    PorSTpS! 

U*-UXUXUX11-14641. 
In  the  oMe  of  the  power  of  a  fhictlon.  a.  (|).,  we^^,^, 

w J2f  of*^!^"^'  "  .'  '^*^'*  ^^^  '»«»«~tor  i.  that 

The  foUowinjr  forme  wiU  be  of  immediate  use: 

(1)  a4*-34'xa(H-24X4, 

.      -20X20+4X20+20X4+1X4. 
-a)"+2X(20X4>H«. 

Or,  if  *  and  »  «w  any  two  numbew. 

(*+*)«-(*+»)x»+(H-*)x*. 

«*"+2*t+*% 
-*«+<2M-*)X*. 

(2)  24«-24»X20f24«X4, 

«<20«+2X20X4+4«)X20 

-H20«+2X20X4+4»)X4. 
-a,.+3X(ao«x4H-3X(20X4«H4«. 


H 


ir     !'! 


AUTHMRIO 

Or,  u  in  (I), 

(*f*)'-(H-*)«X*+<*+»)«X*, 


V--- 


NOTI:  The  itiideiit  slioald  sire  a  ^ahal  aiAtMiiM*  «^  «l 
«j»^m(l)«,d(2).    ltinnMC:.nS:^mSSS^(l%^^ 

2.  Squn  Boot  The  product  9X9  or  81  has  been 
called  the  square  of  9.    On  the  other  hand  9  is  caUed  the 

■qutro  root  of  81..  81  is  said  to  be  a  iqiiiro  numlw  <^ 
a  perfoet  iqiiare»  or  simply  a  square.  ' 

The  squares  of  numbers  expressed  by  one  figure  are 
expressed  by  one  or  two  figures.  The  table  for  sueh 
squares  is  familiar  to  the  student. 

The  squares  of  numWs  expressed  by  two  figures  are 
integers  expressed  by  three  or  four  figures,  for  10»=100 
100-10,000.  and  aU  integers  of  two  SZ  .«  1  Z 

To  devise  a  method  for  finding  the  square  root  of  an 
integer  of  three  or  four  figures,  we  shaU  first  oonstruct  the 
■quare  of  anmto^  of  two  figures  and  then  seek  to  recover 
^m  the  square  these  two  figuws.  t-.«.,  the  two  parts,  of  tiie 

lb,  47«-40«+2X40X7+7«-l«XH^WH49-l(IO(H-«^^ 

We  first  see  thi^  2209  lies  betwMn  da»  m^A  ras    ^v   ii    . . 
torn  of  2m  (from  tt;  lel^)  ^  S  JSe  ^  ^JT.  ^^ 

or  rather  the  remammg  part  of  the  root,  "«u«iox  ue  root, 

(4(H-»)»==2209. 
.*.  40»+2X40X*+t»sii2209j 
.'.  2X40XJH-**«609, 

where  609  is  the  remainder  when  40*  is  taken  from  2209      Bn* 
*  18  a  number  expressed  by  one  figure,  «>  tlS^^x^i  w 


onroLunoN  ahd  ivouttion  46 


(•) 


2X40-80 
80X7+7«-87X7- 


2200(40+7 

logo 

000 
000 


87 


(b) 

2200(47 
10 

000 
000 


dmdmjr  by  80«»d  «ttmg  thl^di^on  ne^r7^'8o'^: 
wntingitafterS.  The  piooeM  then  iero  to^li««S?  i?  *5^ 
•<putfe  root  of  2200.  ^^  ■«▼••  w  reoover  47  th« 

As  a  further  example  we  find  the  square  root  of  841. 


40 


841(20 
£_ 

441 
441 


/.The  sqaave  root  of  841  is  20. 


fiffures.     It  ig  phdn  that  tiie  squaws  wiU  be  integers 

-1,000,000.      Before  seeking  a  method  for  eztraotbff  the 
square  root  of  such  numbers,  we  construct  a  4u^ 

Sx.         357»=*300«+2X300X67-H57«=.127440, 
or,    367«=350*+2X350X7+7*=127440.   ' 

flflnuTM  of  the  aoTUtte  safflee  tnA^^^Sy  i    .     "I®  *"*  *^o 


m 


WWfjw|il27|«,ir«h»Tt  87449.  Ai  In  the  •mII»  .««^  .^ 

with  ».  or  with  oSJ?iwSl!2r^«AS^  *^ 

BPWW.    Bat.  for  th^^SS'^i!.?*?""^  «».•»« 


sSvittS&3^3~  •Sec 


Th0  woxk  hmj  be  prMM^  thnsi 

lJWg(80(H^5W 

800X2-e00  3^S 

OOOXSiHW-      ^ 

SS0X9-700         "ffio 
700X7+7--  SS 


707 


(b) 

1374'49(857 
9 

874 
825 

4949 
4949 


^jq^jj^j^^^^j^  «w  ngin  mr  NMona  that  appawed  in  th« 

Again  since 

l-6"=2-25,  1.28«=1.5129 

it  18  seen  that  the  square  of  a  deAiniAi  h*.  -« 

•«vuu«oa,   or  soe  flgorai   may  be   mailed  off 


onroLUTioir  amd  btolotioii  47 

in  pariodt  of  two  from  the  dedmal  point,  ud  tho  ^MnuU 
poiiU  introdoMd  at  tho  mt^MT  time.  ^^ 


l*8r«(l-87 


3-8 
9-07 


The  iqiun  foot  Maghf  it  tlMrtfon  1-87. 
If  u  ^tegor  or  a  deeimid  ie  not  e  sqnare,  tbe  iqnare 
root  maj  be  fonnd  to.anjr  degree  of  approzimation^ 
*«•  43-    (6>6674 

12'6        7>00 
6-2S 
19-88       0>7B80 
0-8628 
18-107  07600 

01740 
13-1144  675100 

•  621678 

Here  we  m^  Mj  at  raooeMiT*  ttepa  that : 
Th««puureK«tof43i.g^„tlum8  and  te  than  7. 

43       "  "    8-66      "        "     tse 

J867    ;;        "     6-668 
8-6674  "        "     6-6676 


«4 
(I 
« 

it 


(« 

(( 
<t 


"   43 
"   43 


t$ 

n 


«« 
tt 

tt 
tt 


^!^  ^'^  """^  "**  ^  operation,  in  the  example  jnet 
toeated,  inU  not  terminate.  For  if  it  did.  the  aqnare  root  of 
48  would  be  either  an  integer,  or  a  fraction  which  can  be 
■nppoeed  in  ite  loweet  termg.  It  is  not  an  integer,  nor  can 
itbe  a  fraction ;  for,  if  so.  the  square  of  a  fraction  in  ito  low- 
est tms  would  be  equal  to  43,  an  integer,  and  this  is  im- 
*  peeeible. 


4A 


^^tufmunto 


It  h  plain  fluit  the  mpmn  root  of  a  fr^tUn  i.  *i. 
quotient  of  tha  momm  -J/TTu  "^^  •^  •  iwetkm  it  tht 

root  of  the  denominator.     If  the  denominator  iaZTT 
■qntre.  ae  in  ♦.  it  ii  beet  to  lay  «»«wor  la  not  a 

The  iqnare  root  of  85  maj  now  be  f onnd  toanydem^Ar 
approximation  and  then  the  mnlt  diW^  1^  7^^  ^^ 

The  qrmbol  for  iqaare  root  is  •;  thoa  tha  mnim^  ^^^ 
of  689  ia  written  •M».  "^ »  »»■  tne  iqnaro  root 

iiL?^?*^     The  product  9X9X9  or  729  haa  been 

22?jnLli^  *.^,  i-  ~id  to  be  a  enb.  »mi«b»,  o/I 
Ptnaet  eiibe»  w  eimplj  a  ^bt . 

The  eubea  of  integer.  ezpresMid  by  one  flgore  aie  intev. 

Z„TT**'fr'*^^'*^«««^-     Thertn^toTt- 
should  make  a  table  of  cube,  of  the  ilret  9  integert 

The  cubes  of  integer,  expressed  by  two  ilgnws' aro  in- 

.^n;'S;:^.S(^'"*  Ave  or  six  figure.,  for  10«=1000 

To  obtain  a  method  for  finding  the  cube  root  of  an  in- 
teg«.  expressed  by  four,  or  five,  or  six  integers,  we  shaU 
first  construct  the  cube  of  an  integer  of  two  figures. 

Bx.    42«-(4(H-2)««40«+3X40«X3+3X40X2«+2« 

wjrpart,«>  that  *  ui  a  number  expressed  by  one  figure.    iC 

(40XA)  •=74088. 
.*.  40«+3X40«XA+3X40X*»+»««74n88- 
.-.  3X40»X*+3X40X*«+*««10088         ' 

Snri.^^  "  ^  remainder  when  40«  is  taken  from  74088. 

Now.  ft  being  a  number  expressed  by  one  flgwe,  3X40«X*  most  • 


^''^^^^U'noir  AMD  wfoumoK  4$ 

8X(40«X2)+ax(40xa«)+2»-(8X40«+3X40X»f2«)X2. 
Tho  work  BMgr  b*  pvMMitod  tlmst 

(«) 

74068(40+3 


64000 

8X40«-4600         10068 
8X40X2-  340 
3«»     4 

fi0i4X3»  10068 


4800 

340 
4 

6044 


(b) 

74068(43 
64 

iqp66 


10068 


In  («)  the  eompleto  work  is  glm,  while  in  ^h)  MP*«t« 

Next  ooMider  the  cnbei  of  integwn  «pwMed  by  three 
tgwm.  It  ie  evident  tl|at  their  cnbei  wiU  be  integen  ex- 
IHMeed  by  eeven,  ei^t«  or  nine  flgoree^for  100* =i  000  000 
«idlOOO»=1.000,000,000.  WeriuUleonetmctthe'cnbe^ 
an  integer  of  three  flgnxee. 

JRr.  461»-400»+3X400«X61+3X400X61«+61» 

-8*000000+61X(8X400«+3X400X61-f«lM. 
-WWOOOO+27733851-91733851. 

"«*.. J*««»f  fUr  from  the  mimber  wa  bun  27133861     W. 

pan.    The  indieatum  is  60  and  m  in  the  ease  of  thA  ^.^^T^ 

wnwh  IS  97336000,  and  the  second  ilffore  of  the  nmt  i«\ll»»ili 
in  tiie  Um*  flgores  foUowing  91.  XS  So^^l^cibe^^ 
part  of  the  root  now  fomid— is  equal  to  ^^  "* 

400»+3X400"X«H-3X400X60»-f60«. 


80 


a?ijajU-^«- 


'*w  kftfv 


(a) 


.   8X400*-«80000 
8X400X60-  000001 
^  •■    96001 

8X400*+8X400X6(H«»*-0d800| 

8X(IOOH«XWX»JW)Io^ 

8X460X1    J   1660 

1«-         1 

8X460H8X460X1+1*     ^ 


87788861 


87186000 
608861 


008861 


4800 
000 

86 

6436 

26 

007800 

1860 

1 

006861 


(b)    • 

M'78r861(461 

04 


27186 
006861 


606861 


tor  in«*ii»,  o«  the  ilgawt  ikom  the  rigltf  ia  i^S^^^ 

««*.?!?  ^^f^^^'^  o'  *»»•  P«>oeM.  the  enbe  root  of  any 
integral  cube  may  be  found. 

A»  in  the  flaw  of  iquare  root,  it  mv  be  ahewn  that: 


(1)  n»  (ibt  Met  o(  •  dMlMd  mtf  b*  toMa.  «M* 

(t)  Tht  oolw  root  Of  ft  fhMtkm  it  tiM  gaotiiBl  of  tht 
mibtraotofitimuMntorl^  Uit  eabt  lool  of  iti  dnom. 
iaftlor. 

(4)  TiM  eabt  tool  of  ft  frietioii  fti  «  if  bwt  ftnuid  by 

gXTXT  ^^  845 
7X7X7       848* 
irt^ilS^;  ^**'*?»  *^  todint  tU  onbt  fool  of  ft  Bombir. 

irnrtiwiiil  nSStr^  ^^  fr««tfon,  ig  aa 

1%t  qrmbol  for  mibo  root  ii  ^ ;    tlrai  tho  eabt  root 
of  607  ii  written  ^587.  «•  ww.  looi 

4.  JL?!??!^*^***'  ^*  n*^  JMHWeM  thftt  tli«  it  aoed 
to  «rt»ot  hi|^  rooti,  and  th«i  theie  looti  «w  bojl  ftmnd 

^J^aitjmf^'  I*  »V»  J'O''^.  be  pcinted  out 
tt^tte  fduth  root  niajTbe  obtained  by  two  ewMMift 
operfttiona  of  ntpuan  root,  the  lizth  root  by  flnding  dnt  ft 
■jpww root ftnd then  ft  enbe  root  orflnt  ftenbe  root  ftnd 
then  a  aqnare  root;  and  ao  on. 

The  operation  of  flndinff  a  root  ia  ealled  trolntloii. 

6.  Irrilloiial Hvmbm.  Ithaa  been  ahewn  that  in 
the  oaae  of  anch  indicated  operationa  aa  •S,  ^6  it  ia  im- 
poeMble  to  find  the  roota  aonght,  either  aa  integen  or 
as  nwtiona,  i$.  theae  roota  eannot  be  ezpreaaed  aa  roHot. 
Yet  it  win  be  aeen  that  •S.  ^6  may  be  em^oyed  to 
"newnw  qoantity.  We  ahaU  therefora  ap^ak  of  tiiem  aa 
nnmb<as.  and,  in  virtoe  of  the  fiwt  that  they  eannot  be 
«ipreaaed  aa  •  jMet,  we  aliaU  caU  them  in«tlOBal  BOBbm. 


llil 


Tkt  tUMetfoB  oC  loote  it  Bol  tkt  0^  aooM  of  imiioMl 
M  %/S,  f^.utMUtdMMImniifetvtoriHit. 

••tttir>Mltte>,mbt,Mlkm,  .idtiiiUaiitio.  and  dl^lrtm^ 
iMtf pwFwi aad woli   toibttneaBitnwitd.    Iii|iiiMBft- 


Jh.1.  fiadthtmef^SMd^ft. 

TW  ifaiVlMt  «M9ltte  «ipN«k»  lor  the  Mm  its 

-8>90B,  tht  mm  eomat  to  timt  dMimia  vkmJT^ 
Ak.  J.  Find  th«  pvodaet  of  •S  Mkl  y  6. 
l«faith»pNe8diBff«am|iltw»miqrMjttiittlitpiodMt  is 

•8XV6 
Mid  to  this  iwalt  lik*  ramii^  woold  applj. 


•8XVfi-l.^xa.28n.  .iMai  foot  «omet  to4dMimidii» 
-8*873,  th«  piodMt  MvrMl  to  tlmt  dMimid  piMw. 
Uadir  Mrtaia  ■mnmptioM  w«  eM  nj 

(•8Xv'6)W8X^6Xi/8Xi/6 

-(•8X^3)X(V6xy6) 
■■8X8 

•16 

/.  •8Xi/6-i/16. 

TlMrMiiltitoonMt,  Imttht  itiidtiit  ihoold  point  tbe 
mamptiona, 

As»T«]i«aiioii,y'10-id-878O.  .  .  . 


1.  'ia' t^  igMN  footo  of  ih«  teOoiHiiC  Mnbmi 
lt»,  ».  W.  44i   1094,  awe.  0084,  9801. 

8.  Had  tiMMbt  foots  of  thttoUowiafBUBbtni 
1881, 1718, 4818,  9881, 16885,  84888, 108888, 400881. 

8.  flwIthoiqwttoiootoofthotollowiBtBnmbowl 
18188. 54706, 98416, 878881, 574564, 80108^^ 

4.  IWthotokoiootoof  thotoUowinmomborti 
1887881, 13812804,  l<m^87^  401847373. 

7,  18,  38,  78,  187. 

11,  38,  80,  158,  518. 

7.  Had  tho  ■qoMo  voote  of  i 

8-41,  38-08, 17434, 10-6838,  0-4480. 

8.  riad  tho  eobo  rooti  oft 

3-107, 13167, 3-300068,  0-686066. 
0.  Had,  to  tho  nowMt  thooMuidth,  the  Minare  roots  of: 
0-7,  0-07,  0-313, 0-0312,  0-00313. 

10.  Find,  to  the  nearest  bondndth,  the  enbe  roots  oti 
0-3,  0-06,  0-33,  0-023,  0-0033. 


Ii 


Jlit 


**  Aunutmo 

11;  Bf  fMohrfaiff  into  faeton,  find  the  aqaan  mote  oft 
8069,  60M,  27385,  60085} 

Md  tlM  enb*  roots  oft 

9861,  48875,  378848,  681478. 


■\- 


■iittJiof^uf  ****  """^  tenth,  tho  ftmrth  root  of  Tandtho 

^  .u^\^^^  *''*^  wott  aorwot  to  two  placet  of  deeimala 
•f  tho  foUowiiw  fcwotioiii.  flnt  by  ejrtnteting  the  aqoare  roots 
^tho  Bumeraton  and  the  denomiaators  and  perfomiag  the 

dirisioBs,  and  then  Iqr  oonslderinc  the  equiralent  fractions  with 
•qnaro  denominatorst 

14.  Find  the  onbe  roots  eorreet  to  two  plaeesof  deehnals, 
flnt^eztraetiBff  theenbe  roots  of  the  namerators  and  deaom. 
imton  and  performinir  the  dirisions,  and  then  by  eonsiderinff  the 
eqaiTalent  fractions  with  eabe  denominators  : 

16.  Test  the  following  rdations  by  worUng  to  thrve  pUmcs 
of  deeimahi  in  the  ease  of  square  roots,  and  to  two  pbcesof 
deeunals  in  the  ease  of  eobe  roots  t  ^^ 


llH 


•SX^T-v'SS,  •llX^13-v'143,V06-^>/19->/6}^75-6»/3; 
rsxf'S-riS,  #'6xr7-r36ir66-H^U-r6jr88-2rU. 


aw'  ■ 


PABTn 

APPLIED  ABITHMEnc 

Th.  moft  naefol  and  perhMHi  the  most  interesting 
Wlioations  of  •rithmetio  »e  to  be  fonnd  in  the  problems 
that  arise  in  business  tmnswjtions  and  in  geo6ieMeal 
"MMWwnents.  Sneh  problems  form  the  snl*»t  matter  of 
Seetions  I  and  n.  In  Seetion  m  aw  treated  certain  types 
of  problems  that  do  not  fUl  into  any  deflniie  class,  and  in 
Section  IV  is  givwa  series  c  sete  of  problems  for  solution. 
In  mry  problem  of  applied  arithmetic,  the  stndent 

AooM  first  make  snre  that  he  nnderstands  the  natniB  and 
n»«ii»«  ^  the  appBcation.  Thns  in  a  problem  of  com- 
mewial  srithmetio  it  is  necessary  to  know  the  meaning  of 

the  terms  employed,  to  understand  the  transactions  appearing 
in  It,  and  to  haTc  in  mind  any  convention  of  business  life 
OttmvbeariqKmit;  in  a  problem  of  mensuration,  there 
^  •  like  need  (rf  a  knowledge  of  the  implied  geometry. 
Not  infkequentiy  the  diiBculty  of  a  problem  is  due  to  a 
fWlure  on  the  pari;  of  the  stndent  to  grasp  ite  full  meaning 
rather  than  to  an  inabiUty  to  supply  the  necessary  reasoning. 


sficnoN  I  "" 

OOlOfEBCUIi  AIUTHMETIC 

CHAFTEB  I 

FIRCENTAeS:  SIMPLE  APPLICATIOirS 

1.  Mlilittoil.  ThBt^9n9nt.,i.e.,ptretnium. 
means  Ml  eaek  kimdred,  so  that,  for  example.  6  per  oent 
means  6  on  each  hundred,  and  6  per  oent.  of  any  nnmber 
or  qnantily  means  tH  of ,  that  nnmber  or  quantity.  The 
expression  per  eent.  is  frequently  denoted  by  the  mibol 
^ ;  for  example,  5  per  cent,  is  written  6%.  Plainly  1007 
of  any  quantity  is  that  quantity  and  100%  is  m  or  1 

Rom  what  has  been  said  it  follows  that  any  peroentase 
M  be  expressed  formaUy  as  a  fraction:  «.  g„  8%=tI¥==A 
^versely  any  fraction  can  be  expressed  as  a  peroentaie' 
For  take  the  fraction  I.    Then  !•««»«»•«. 

I-I  of  1-4  of  1007,-«r/^ 
We  might  also  have  said: 


fxt 


BXBBCESSS 

lowerttaST"  ^  '<>"®^^««  percentages  m  fraetions  in  their 

267.,  22*7.,  3317.,  12*7.,  6-/.,  atr/.. 
467.,  87*7.,  407.,  187..  237.,  19|7.. 


■:■-  Ml 


IT 


»0«,       0.m,       frOBI,       8-16. 

Snlplnir  9>666 
Com^  2*6186 
bott       8-2806 


Total 
I^  tiM  iMNMitiigv  eomiKMdtkni. 


HI 


hi       'I 
1 1 


ill 


dil 


H 


^  ABRHmno 

tort  mv  rfSSf^L^P^J  «*!?•  *•  *■»  »<*»  of  WTBO.    B* 
•»  wa«<M  ineratMdf  ""wu  w  wacM,  ^y  w&at  per  etat. 


PIBOIimaB  n 

|Mriot,l»  may  miA..  profit  of  26  p«roS.f         ""  "*  """^ 
m  f^uetkm  ii  whirt  fnwtioii  of  the  oort  prioef 

um  oi  w  per  ant.    What  did  the  gsodi  «(wt  Umt 
-^f^nfjT"^^''^"*''''  «d  "^  it  »  M  to  Mia  20  B» 


por  «nt.     Initaad  of  nMlUog  u,  ertOoBaJX  i^ 
tioa  on  tlM  aitalon*  mtmm  li  «^«»^^      ™*  "■■^ 

ntoofduaoonttogMdlr  fhw  «>  «^««2^«,^ 

pri..tob.«««„.;:r7of'LJU5?srSir  ^ 


nuoi  oaoouNT 


61 


MBt  for  Mdi  has  bMn  aIIowmI   i«  miilm    «  jT^     ^  *  '^•^ 
I7f    OnJiuM27t 


c«t.o«»d«,     Wiiirt.iwK«t would  moot  til.  WUw  Ma? 


da.,  or  6 


M^ljr«rt.,  6  p« MB,.  <^«rf  „Ih  u»«  to, ,860,  toTOSS 
offtMSOpWMnt.offt  ""■«»■•  i»  pet  «6nt. 


Jijiil 


1^  CroM  ]»rooeedts|6XlOOOs|0OOO. 

The  agtiirt  eommiMioii^Tlt  of  |6000s$180. 

The  net  prooe6ds=|8000-$180=$6820. 

n^l*S.T^  that  an  aimt  if  Inrtnictad  by  hif  prind- 
Ji^  to  boy  tor  Wm  MO  bbl.  of  .pple,  .t  11.26  .  bW^ 
^  imroliue  11.26X600  or  16186.00  will  be  nmtmli  ^ 

tl»  eort  of  the  .pple.,  fbr  making  the  imwhttThr*^ 

"J^.'^i!:!!*'  of  «6.??r$i2.6o'!^E;,J!:  SI 

^oold  have  been  lent  the  a«ent  $626.00+$12.60  or  $687.60 

^the««u„i.rioni.THofthe«mi^ 

or  TfrQftheramrsmitted.  w»w». 

The  nto  of  oommiiiion  is  wdinarily  giyen  ai  •  ner. 
c^toigjito  be  eh«fged  on  the  earn  ftor  which  t^ 
the  goodf,  or  on  the  earn  invested  by  him  in  gooST^ 

i«v^  •"•^t  whoeeUs  •  eoneignment,  is  intmitedwift  the 

•ions,  there  will  occur  problems  like  the  following: 
^^^fJ*wntwhoMeluupj[etor«deii«8pw  eent.  and  for  in 


Tht  flnft  •MwaiMlott  a  tIi  of  fvoM  prooMda  of  Ml*. 
/.  Kt  pwtudi  of  lato  -  j^fc 

J;  *^S*  -y'<>3^  >»  ymotoofag  laabor  J  nytof  tho  oommb- 


« iff  of  M  of  dOM  pTOOOido  of 


TIm 


.'.  Thottio 

* 

"(ilrfTli  of  ^)  of  groM  proeoodi  of  mIo. 
■■  tIv  of  groMpioooodsof  nW.^ 

The  foUowinc  Mlatioii  of  tho  problem  ii  alio  gimt 

TlM  im  oomdMioii  -  tI?  of  gvoM  pioeiodt  (of  Mio). 
Tfco  iiiOBd  oonninioB—Tlvof  muB  iatiotod  (in  InmlMr). . 

MowtfaofiOMMOooodsoiModtlM  ram  invwrtod  bythoram 
oltbotwoooamiiirioM.  ThoraCora,  hwl  tho  tooood  eonuniMkm 
i?".**'>^****?J*^'~~«'"»^*^'«»Mh«TO  booagMiter 
Dj  Tfv  of  tho  ram  of  tho  two  oommirnkms;  but  in  this  oow  tho 

ommiMioBi  woiOd  hftvo  mode  op  ilv  of  tho  ffKOM  piooooda. 

.*.  tIi  of  grooi  pw)ooedo»the  ram  of  tho  two  it^tiiim;.^^, 

-HK  of  tho  ram  of  tho  two  eom- 


"■HI  of  the  ram  of  the  two  eom- 
mimmu. 

We  here  ttai 

HI  of  the  ram  of  two  eommiwioiio  «  tIv  of  cioos  proeeedi. 

•'•TT^  "  "  **     *TiwofTlv<rfciOMproeeede. 

.*.  ram  of  two  eommimtoM  M^of^    *<  <« 

"■tIv  of  gross  prooeeds 

,    (of  sole). 

It  is  eosUy  seen  thOt  the  sum  of  the  two  oommisrioas  — J^ 
of  snmiiiTeeted. 


i 


■iMIOWM 

*»§•■  tiki  tw  •«  itiSTtoS  iSi£r  •**••  "^  "■•^ 


1.  A 


1  Aa 

•ion  ii6  : 


tkt 


m,i  lad  Ui  ^'^■niritMi  mmI  tha 


tkatktthoiddbiV. 


UmL   H*«MaimiMiM,wliiekis 


tt|l'7Ba 
pw^ent,  is  to  tededMMi 


»•  tom«  ow»«  fcp«  tht  «J,  I,  ^roSl    K^^ 


a  A 


•Mu^Mtai,  whMi  ii  at  tbt  nto  of  2  per  ooit.       ^^ 


•BB  did  bo  MBd  to  tho  ooMfBort 
9.  AeoBuaiMkmBioNliMit  mDs 


18 


•  poaad. 
Ibdtho 


Hit 


Mat  to  tfat  ooBdfBor, 
10.  Aa  afoat  raooiTM  tor 


«u»  wwmi— urn  w  4  por  • 
mmbmeni  poaads  twasigiMid 


flovr,  aad  wkat 

^0B>Ifn»«Bt.  of  bMoa  at 
Mat.  aawmatod  to 
'  to  kin,  and  tho 


*«J^»woaoMo at  910  »  aioath,  aad  ia  the  eoane  of  3 ^m» 


« —  A^  —  .  ^ ^-^  -««>.>>«.,  wiu  in  uw  eoane  or  3  lean 

oSSSSlSi?^"?^-    ^'^>*«»»didlierealiae«h)i1S 


iaSyoant 


k-.rt'S&.Ts-sf^ '■'-''**• -^  -  *• 


iraimAiioi 


r-5L-.y^=iiT^£r« 


blil-TV.    fiidliht 

«JL  SSS^M  ®?^  tli«*  the  own*  of  .  hooM 
^wtt  WOO,  wiiliiiiff  to  proTide  agAinit  OMonlele  Iom  iii 

eMiofft«,iiinrMitfor$1000.    M  the  Inwwuiat  Comwuiy 

hSlifLtJf"  ""^  ^r^'  ^  Vmatn  paid  by  tU 
■Jftowng  of  the  torn  it  ,K  of  $4000.  or  lOO-OO.  Jnam 
win  W  th.  iii«»«d  $1000.    If  the  d.rtni«ti«i ToSy 

^i»  «Mi»Ple  bring!  <mt  the  «Mentiia  faet  in  proWemi 
m  nn  Inmnoe.  The  preminme  in  ptoblemi  in  Lih 
Inrannoe  and  in  Aeddent  Inennuioe  may  be  ealeolated  in 
ttio  aame  manner  when  the  i*to  ia  known; 

The  »te  «rf  inanranee  ia  generally  giv«n  aa  a  percent- 

ap  on  the  amoont  inanied,  or.  whidi  amonnte  to  the  aame 
ttlNr.  aa  a  amn  to  be  paid  f  or  eadi  $100  or  $1000  <rf  fe«w 


'II 


^JS^IJS^^'*  ^  fiOM,  tiM  into  iMtat  S  pm^JTnH 


^  .  ••  ^  ■f"*'a?*>i''^  ^  *«*^  lor  oi»  jrww  lor  $19,000 

ooMMbo.  fai  tlM  inltar  |00|000  at  I  mt  omiL  ia  tbo  ntami 
mil     Ka?hf  Ki****'* Mid  to  ftt  tkW  lorOiO^OOO t H por 


4.  ▲  ihto**  itno  T^faMd  at  mfiOO  waa  teoaiad,  «  at  tha 
attporooK*    fiaa tba yrwai—  paw. 


LSL^IS!!!*  «* J  P«  MBt.  if  tha  agaat*o  tea  lor  iiMito«  tha 
pawy  to  afljr 


**  ^  tfiw  «M  toMuad  terfaCltoTalaa,  tlMfataMavl 
paraoot   li  tha  pnaitaa  paid  waa  Oia,iiidthafalBaaCtbilMMa. 


8.  A  rtooaiihip  Tafaiad  at  0160,000  and  tomad  lor  |  ol 
^7^  SL*.^^  **^  oailaiaad  daaMfa  ta  tba  aaMNuit  af 
$94,000.  Hm  iamnaDao  aoaipaiur*i  liabilily  bail*  lor  {  of  tha 
daaofa,  lad  tha  aonpanj'o  loorthvoagh  hiiTiair  aantod  tha  lUk, 

O.AhaildiBff  and  itoeontratoTahiod  at  086,000  waiaianiiad 
lor  106,000  tha  lata  baisff  U  par  oiot  Soon  aftorwaido  tha 
haildii«  and  MBtonto  ware  eomiOatolydaotiayad.  find  tha  low 
to  tha  iasaror  and  to  tha  iaauad. 

10.  A  eompaaj  ioonea  a  poUejK  oC  $12,000  on  a  boiUinir  tha 
rata  baiaff  f  par  oont,  and  reinooree  to  a  oaeoad  eompaay  to  tha 
MBM^  of  lOOOO  at  1  par  eaat.  Tha  hnildiaff  is  oomplitolj 
Motn^aa.    Had  aa^  eonpany^s  low. 


TAlATIfMI 


u.  A  iy»*i 


■■<  tiy  — PMt  of  ttt  pwfaMii  wad,  iw  wjrsL^ijrK 


IS.  Tkt  _ 
FMthtMltoC 


•••POlkf 


lor  IMOO  VMin. 


M.   A  ^tMfarWMlt  of  &MHr  vmImmI  •*  MA  AMI 


.^  .  g'..4  •^yy"»y»t  Of  fhn  nimA  at  tlOJOD 
•«».  tht  MH  ««  iMOIMM,  Md  HOO  iB  mi^Ytt 


PVMitaa  pdd,  IW  nit  bitaf  I  pw  MBt 
lA.  AjMBiMandbk 


IHtt 
WM  iiulUI«<i  fell 

—        '    va»tf  of  thr 
IB  atlditHfn.     Kiu'l   tli« 


Ot  hewt  TiOMd  «k  §8000  so  tl.ta  .a 
f  of  tiM  flfaw  of  tU  hou»«  aai  f  <. 


»iM  wlrfeh  WM  at  tbo  nit  of  U  por  ceat 


Ftnd  the 


r'SdfoJiISi''— '— »^  *-«-«»  '    ^ 


m- 


tk.;!L^of1i!!rsS£^ 


lift.    rbidthtnhMoftkooppltt. 


PmbHub^ 


17.  Athipnwijofoaltitwatia- ndatl^,,,^  „, 
ilOOtiaathtinaaoofthtoirttlo.  f"*™™ 


^^^TintlOB.  Hm  oitiiiuited  roquiraBMBte  for  lehool 
INVpOMt  for  tiM  Mttinf  jTMur,  in  •  town  in  wbieh  Uie  mto- 
•fcte  propwftjr  it  MMiMd  ftt  #4,600,000.  it  $18,000.  Then 
on  OMh  dollar  of  moh  property  will  be  paid 

luUii  of  $18,000,  or  $0*004. 

^  »te  of  tazation  for  teho<d  porpoaea  will  then  be  4 
milla  on  the  dollar  or  A  of  1  per  oent. 

•Ihe  iof9g(Aag  rafldent^  iilnttniiea  the  way  in  whieh 
the  aimpler  prdUama  of  tazation  ariae. 


lUBGUM 

1.  Had  tlM  tax  paid  on  vtoomia 
iita  to  191  ■flh  oa  tCdoUar."^^^ 


ftnr  $1000  if  tiM 


3.  tttlMiatooftaiattoatoltf|BUlto<mtlMdollar,aadittlito 


tonaoo 


3.  n« 

thaiataof 
MOMtor  wiM» 


loftlUito 

▼•hMoftlMjMoptrtyo 

adUt  on  tte  --.«».     „  «  «,•«« 
*  POT  ent.  to  omplofvd,  flad  tb«  towB*i 


T«  4tl'  "^.^^Iff*  '^V^UM  tlOOO  for  Mhool  porpoMi  for  the  jmr, 
fi09,000,  lad  tiM  rate  for  ifhool  porpoMt. 


A  aaa  whtm  aaaaal  iaoon«  to  10000  to  raqoirad  to 


tMM  OB  tha  MBooat  ovOT  fTOO 
tlM  nto  of  taaftioa. 


NBO  M  iBiMW  If  vaqairid  to  paj 
Ithtotaxl»itttofor|0O-8O,  hi 


hisaaaaaliaooMbalfTOOraMifMataxlyUl  for  196*00. 


liuiaoooM, 


Fiad 


8.  Abub  whoM  ineooM  to  I2S00 flnda  that  hto  n«t  inooaia 

0.  A  aaa  whoM  iaeeaM  to  $8200  flada  tkat  hto  aoC  iaeoat 

•ftOTpa5^U»ttxo«10|aiiltooathodoltorto$ai61-26.     Fiad 
aow  maeh  d  lito  iao<mM  was  exmnpt. 

^* J^^'^'f*  o'  not  Ion  than  $1300  ai«  tand  Iot  aU  in  ox- 

S^**JftS*~i!,^l?»"»<»**»^®"~»  ^W«^  »•  tho  hotter  fai. 
— ^,  $1200  or  $llSOt 


CHAPTER  n 


invMBmr 

1.  If  B  borraivt  iiioii«y  lh«i  A,  MtaaUjr  by  «  kMHi,  or  Tir- 
tiMUjr  thnmgii  not  pigriiig  «  dsbt  wlmi  it  baoones  doe, 
tiMn,  in  biMfaMii  pnMstiee,  A  will  ebarg*  B  tattftft  The 
■ot  flbufed  as  intwBft  will  dqwnd  upon  the  lam  bor- 
rowed—the prlntlpftl— ,  the  tlBM  for  whieh  the  edm  hai 
been  borrowed,  and  the  r«t«  of  lilttrwt.  The  rate  of 
inteveat  ia  given  aa  the  pereentafe  of  the  prinoipal  to  be 
barfed  aa  intereat  when  the  loan  ia  for  one  year.  For 
any  firaetional  part  of  n  year,  the  intereet  ia  thnt  fraetionnl 
part  of  one  year'a  inteceat.  The  following  enmple  Ulna- 
tmtea  how  to  find  the  intereat  when  the  time  ie  not  grtattr 
than  <nie  year. 

Mm.  rind  the  iatertat  on  |720'75  for  3  bm>.   (■■  I  yr.)  at  6 
piroMit.peramiiiau  ¥#  /-^w 

The  faiterert  for  1  yr.-rli  otf790>75. 
"       "       I  "-Joftltof $780.75 
-410-81  (to  the 


). 

If  we  wiah  to  make  the  eompotalion,  we  note  that,  6  per 
Mat.  BManiagTlv  or  -06,  wt  have  only  to  araltiBly  hr  6,  more 
the  decimal  poiiU  two  p^aeee  to  the  left  and  thnT^ide  b^  4/ 

I720-7S 
« 

10-81 

2.  Snppoaenowthmt  Alenda  B|760for  8  yeara  i^  5  per 
eent.  per  annnm.    The  mle  in  bnaineaa  ia  to  legaid  the 
intereat  aa  becMning  dne  at  the  Mid  of  eaeh  wtoeeettve  year 
dating  from  the  time  of  making  the  knn.     B'a  obUgntien 
to  A  nugr  be  diaeharged  in  two  waya : 


.«'( 


M 


70 


U)  H«  Biij  paj  A,  at  tte  aad  of  the  flm  ,^, 
^h  of  $750>00,  or  $87'80  intMwt;  at  tke  tnd  of  ^Ov 
aeeond  tmt,  $87*50  iBtwaat;  at  the  tad  of  tko  ttkd 
year,  $87*80  intenet,  and  in  addHkm  tiM  priMipal 
$700*00. 

(2)  He  aijrdifar  paring  ^inteNie  mil  Oe  end 
of  the  time.  Then*  at  the  and  of  the  tet  jaar.  tha 
intMBt  haTiBff  beeoBM  dae,  B'e  indebtadaeai  «•  A  ia 
$7fiO+$87*60  or  $787*00.  B  ahooU  then  pr  ialmat 
on  thia  earn  fur  the  aaeoad  jear.  Tliia  intweat  h  ilp 
of  $787*00  or  $80*88.  Thevifora,  at  tibe  ead  elite 
aaeoad  year,  B'a  mdebtedaaaa  to  A  ii  $7PT  BO  t  $88  M 
or  $820.W,  and  tUa  ana  afeaaid  benr  intaieat  daihw 
the  third  year.  Thfb  intaaaal  ia  tIv  of  8818^  or 
$#1*84,  ao  that,  at  ^  end  of  tte  8  yeaia,  B  ahaald 
payA$828*88-f$41*84,  or$88B*2S.  Thia  laat  hb  ia 
ealled  the  aiiMMBit.  The  total  int«eat  earaed  ia 
$888*22-$750*00,  or  $118*22. 

The  two  waya  are  not  eawntially  diflbieat,  fbr  we  oaa 
anppoae  fliat,  in  the  ilrst  eaae,  A  any  pat  out  at  5  p«  eent. 
intneat  tiM  anna  paid  aa  int«aat  at  the  end  of  Om  imt 
aad  aeeond  yean{  tlM  reaolt  to  hfaa  at  the  ead  of  the  lUid 
year  would  th«i  be  the  jaaM  aa  hi  the  aeooad  eaae. 

%  ^^eeial  artanipawat,  A  may  apae  to  reeeive  the 

tateaat  at  the  end  of  ^  three  yean  aa  if  the  itttanat  had 
not  beeoaM  dne  at  the  end  <tf  ea^  y««r,  i, «.,  wHhai* 
dianfinf  mtereet  on  inteaeat.  Ia  tlmt  eaae  iSbb  moncgr  ia 
lei^  at  H^^  tetmrnt  If .  in  te  givea  example,  na^ 
iatereet  had  been  charted,  the  intereat  wonld  have  been 
(tIt  of  $750)  X3,  or  ^12-50.  and  the  amount  $750*00+ 
m2*50,  or  $862-50. 

When  the  intmat  beoomea  4hM  at  ^  ead  of  eaeh  year, 
{m  other  ipeeifled  term),  and  added  to  &e  priadpal, 
beemaeB  iatereat-bearing,  the  loan  ia  aaid  to  ha  at  eon- 


n 


This  is  the  nomuit  mm  mi,  if  notliiiiff 
ii  Mu4,  we  mutt  aiiniyi  nnpoM  tiM  iirt«rwl 
*•  te  w|MwaU  wknx  the  tioM  it  greets  tkM  one  year 
(or  other  niiriiiil  term). 

8.  n  wham  only  toeenimte  Oe  iatneet,  noito  expUdn 
te  ppoeeee,  we  may  preeent  the  work  thai  t 

^^  yhMlth>eoiipona<iatCTet«i|6<0far3yeet»t4per 

i640-00 
4 

561-itt 

4 

22*464 

66i-064 
4 

2S>36266 
5e*-064 

607-42668 
540-00 

$  67-48  (Total  aoenied  interat) 

U  is  iaportaiit  to  r^purd  as  exaaple,  as  the  one  just 
woAed,  in  the  toQimiag  mtf,  the  result  being  essential  in 

The  int.  for  1  jr.-  tIi  of  prineipaL 
.'.  The  amt.  stendoflyr.-MI  *V       ** 

The  int.  for  2iid  yr.»  tIv  of  this  amonat. 
.'.  The  «mtatendof2nd7r-"4ll    "  " 

"HlofHIofprineipal; 
„.^  -(«♦)■  of  prineipal. 

Suaiariy  the  ami.  at  end  of  Sid  yr.»  (HI)*  of  priaeipal; 

«-(iM)*  of  6640-00; 
'-|640X(l-04)«. 
Heaee  the  total  aeemed  iBters8l^|640X(l-0«)'-6640; 

-|640[(1.04)»~13, 
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5.  find  tlw 
e.  ftedlte 


ialwif  MlimOO  for  8  y«it  al  4  pw 


«i81i78'60  forajTMM  at  6  ptr 


lan.^l/J^*^*'***''^**  ••*  *«"  ^•«»-  17, 1901,  to  Miw  81, 
2808,  at  5  ftr  ««Bt  pir  Mumm.  --v  •«! 


8,1908,at4p«rMiit 


9.  Find  tha  intorMt. 


SO 


hmk  mm,  n,  1901,  to  J«(y 


kdf- 


(l)«19B0-00tor8jr.     im§,  mimmmm.i 
(Dl788>88  "9yr.   88491111  4       •« 
(8)1    86-88  **  6fr.l48di9«i«8       «* 
(4)48871-40  "  iTT.   964vMik4| 
(8)8  886-18  '*8yr.   794iyial8| 


II 


10. 


IL 


Wtel  |irtoii|>il  wfll  yky  48-81 


in  48 


Wk^V^m^  wil i. 81  y«M.  yMi  881*88 


18.  At  31  9«r  Mrt.  riapto  totoiMt  vhal 


UL  h48 


iaajf^SMabf 


€•8875-00  «M  81-88}   8ii  Ha 


^^^14.  fai  88diig«  tht  intiwit  <m  8«80-00  «m  88-27;  8mI  te 
m  ^  wkat  nto  wifl  OUIO-OO  uioqbC  to  «ia46«  to  48 

18.  Ini*«ttim«wm87a0it4ptr«Mrt.3rWd8B-88tototoiitf 
iL  ^-^^  .^"^  at  ft  per  ooit.  «mpl«  mtoiMt  wiU 


ly 


H 


V 


18.  Write  40«B  tlM  MMul  ftMlsr  firi 
(l)Sy«M«M4|pw««t.| 

(3)  2  TMn,  3  MsIlM  at  6  9«  Miti 

(4)  2  9mn,lMfk9tal8|9WMiit.; 

lO'  lB3]rMn|IOOMMBBttdto|0M*O75|  iaiteinlt. 
ap.  la  wlMt  tfaM  wUl  HOOO  M—M I  to  fl6M>M  al  4|  yw 


•tatf 

•     21.  Had  tha  iliihiaim  ^ 
poand  iatwMt  on  fldM-IW  ter  2 


•k4iat> 


aaitha 


97  what  teMtkm  ^  tU  ariMipal  4Ha  flka 


intareat  aieaad  tba 


23.  Tha  iliflawm  bakPaaa  tba 


8 


intareat  on  a  saai  of 
■theiionu 


2 


■aMBauJ  aai  Iha  riapla 
atSparantia^uTS 


24.  Aaian  with  fitii  to invatlliM .  ,«^ 


mantSt 

,  the  othffir  yMdh^ 
tha  advastMa,  at 
iavaataMiitf 


ua  wwa  to  UTMt  haa  a  nhoiti  at  twa  Ibmii 
^■ata,  oaa  ^^**"««^*r "'"V'^tniiL 

t  tla  aad  of  te  tina,  hi  flniihu  tha  Mttr 


Moh 


26.  A  dnoaita  UtO  hi  a  laTuiga  haajt  at  tha  k— t«»»«^  «# 
7Mf  ;  if  tba  hHiiatt  alkmadli  4p»  wS!  HSTSyiM 


26.  A^moaay  aaeaada  B'a  hy  |W0,  A'«  awoay  k  iavaalad 


«^4p«roa^.  per  amram  aad  B%  at  6 


B** 
eaeh. 


A*a  hr  W,  ted  the 


if 


27.  If  DKMi^  ia  lent  at  6  per  ee^ 


parauram  eonpcunded 


half-yearly,  find  the  eflaetive  r«te  per  ai^m 

28.  What  rate  compounded  half-yaariy  ia  et^etiveb  6 
eent  p«r  aaaaiii  f  ' 


par 


CHAPTER  m 


BISOOUITT 

jLOii  tlM  19tii  of  JaamuT.  M08,  m  Um  molt  of  a 
nMMteuiMeftkm,  J<diii  Qnj  gaye  to  Jamei  White  tlie 
x>**^  not*  ]Mn  eopiMi : 


ToBOHTo,  Januabt  19, 1908. 

ThrM  Boiithi  after  date.  I  piomiM  to  pay  Jame. 
wwte,  or  order;  the  mm  of  Fonr  Handled  Dollan. 

(AfMfd)  JOHN  GBAT. 

te  tte  18th  of  Febmaiy,  Jamea  White,  wiahioff  to 
Wa  MMsr  at  onee  by  meant  of  thia  note,  pnoenta  it  at 
•  Mtohe«lMO«itt«.    IV»  the  b^Jmr!  inp^ 
iM  aa  to  ^  gennaeneaa  (tf  the  note  and  J<^  Grnr'a 
rtiiU|ytomeetit,theeeaentialqne.tion.a«:    ^'*^' 

U)  Wktttmmmiwm  J^m  ^mg  pag  when  tke  fu4$ 
fmf 


J^  ^  ^f^' "  '*"^  *» »»  ■•mtetUy  due  April  19; 
!^^  S5L?''***  ■"  ^^^y»  to  be  allowed,  the  note 

tte  note  beoomes  due  in  (15+81+22),  or  68,  daja 
beinf  i»eoented  at  the  bank.  Also,  ae  the  tam  men- 
tioned on  the  fine  of  the  note,  $400~the  liee  film  of 
the  note— does  not  bear  interest,  this  is  the  amonnt  that 
^  be  paid  at  the  date  of  maturity.  Thus,  if  in  exchange 
lor  a  certain  ram  of  money  the  note  becomes  the  property 


!i?*,^**  *^*^  of  «  avi  ttt  bMlbwfll  mrfft 
tnm  Jokm  Gngr  $«00^     Por  tht  tsoonaodmiM  aad  te 

thjIMJIOj  Iht  BiOMJ  •dfMMrt.  tilt  l««k  a^^ 


ThtdiMonlw 


-#l.4f(J^ll:?•^» 


^i  tete  gif«  J«MS   WUte  MO-OO-H-iT  or 


PMwmtowlMmiortoii^oitorte^  note  wm  to  bo  ptii, 
tBdOfflM  tho  nolt  bgr  wfitiiiff  Ui  immt  MRMi  Hit  bMk. 


•ndltbeeoiBM  thoproportyof  tiMbMk.    Al  tU  «Bd  of 

es  dign  the  buk  oollMti  $«00  Ikoa  Jolm  Gntr.  the  BMkw 
ofthonote.  »  .--^.  —  -^or 

8.  Ntzt  foppoMthAt,  on  tlio  22nd  of  Jaavaiy,  1908,  ▲ 
wishtt  to  boRow  for  threo  months  a  oartiiB  nia  fkom  tho 
bank.  Tbo  Meoritj  being  MtktfMtoiy,  be  gim  tht  bnk 
a  pronlieofy  note  at  three  montiia  tad  the  bank  dlMMMti 
the  note.  Snppoae  the  note  it  for  $B00  and  that  tta  rate 
ofdiaeoantisSperoent.  The  note  matorai  on  AprO  15. 
<.  <.,  at  the  end  <rf  9+88+81+26  or  98  daja. 

The  diwoiiiit«M of  tIv  or|600 

_  ""98'87(totheBMNet«e^X 

-$600-00~98>87-9i88>e8. 


A  wUl  reeeivo  from  the  bank  9I98'68,  mi,  oa  Apttt 
26,  will  be  called  vpon  to  pajr  the  bank  9600>00.  In  aaeh  a 
eaee  it  ii  fk^eqaently  laid  that  A  bonoira  leoO'OO  tea 
the  bank,  paying  the  intereet  in  advanoe  at  Am  i«le  of 
6  per  eent.  par  annoa. 

8.  The  preceding  examples  of  ^seerati^  are  ffpieid. 
Normally,  the  time  for  whieh  a  note  is  diasonnted  daoa 
"^         ^  -  or  4  months,  and,  inOanada,  di^s  of 


n 

•iwayB  to  b§  likMi  i&to  aoeowit.  WImb  it  It  a  unwtioii  of 
fltwwiiMm  for  >  fcmpr  pwiod,  tin  jliwiwl  t  twii  fo  »e 
4HlM<Ml>kw»  Mt  mmmH  1/ M«  «ii^>  M  »  rali  dtttfiQlBid 

ftmi  tte   Mrff  ^Mw«f«|  to  tUt  MM  thm  it  BO  »«lt  1/ 

**w"»l.    QMrttoM  toTQlfinf  tkt  mto  of  totMMt  wiU  bo 

tMOld  to  fko  BMEt'olMplir. 


1.  ffaAttodlMoaat«i4ttoeadipi6eMd«iatto 


ofi 


(1)  A  Mto.dma  M.  SjlMS,  at  W  dogm  for  HMO  oad  dit- 
-  ItoNli  19,  ItoS,  at tto nitt3 6 ptr MBt. 


(9)AMto 


Dm.  18,  1908.  at  8 


for  I8M  Md 


diMOOtod  Job.  6, 1908,  tt  tiM  nlo  of  6  par  Mst. 

(8)  A  Mio  aodo  itm.  U,  1908,  «t  OOd^nferOiia-OOaaddio- 
'  '  Job.  19, 1908,  «t  0  ipor  owt 


Knraoimr,  Jamvakt  8, 1908. 

Boiid. 


Sn  mm  bow  aim 


|I80>00. 


-    *Mf*  WMMO  WW  dWt,  I  pnOHOO  to  BOJ  JOBMO 

MtoMhi  MM  «l  aMMliiiitiil  tad  Wa^*V  Do] 


7  DoUan,  wttk 


imgmii    JOBW  KBABMB. 


Vib.  1,  1990,  at  Ito  nto  of  0  por  oo&t. 


ftodtlM 


8.  Itod  ^  diaoooBt  aad  tlM 


intbo 


of: 


(1)  A  nolo  dHHTB  Marah  16,  1908,  at  90  dajo  for  01090  with 
lotMmt  at  4  par  ooat  and  diaoonirtod  April  12, 1908,  at 


<a>  A  nolo  dwwB  May  1,  lOttI,  at  8  montto  forHTOO-SO  with 
iMmit  at  41  par  eoirt.  aod  diaeoimtad  Maj  1,  at  5  per 


(8)AMlo 


IfavBh  1,  1908,  at  90  daja  for  lOOO-OO  with 
at  8  par  eoit.  and  dkeoantad  Mareh  19,  at  0 


I  p 


>■••<(  dineaat. 


JJI?    iJlfJC*  •?*'?•  dlMouM  iMMi»4  iSSl!?«_ 


LiS2Ji»^-^$&nfi  ssisrr^^  -^ 


W  wiirt  ftiatioa  tb*  diMooat  it  of  th«  rmotdi. 


OHAPTIBrV 


piauiT  wosni 

1.  tf«MN>top«toirtatiiitwMtforlyMr«l6|MreMit., 
•ItiMMdoCtiMywritwUl  ocnm  bMk  m  #100+16  or 
Mi.  Ob  tirit  MMwl,  WO  NM  it  Mid  to  be  Um 
UMlMiiiii fd$m *^U9M€Hiktmi4tim$fmt,  Wkiio 
oii»««iirtdriiW  to  luifvUt  aMM7  intwlid  woold  prtf^ 
tht  laM»,  Mid  iMtlwr  bmi  ivqiiriiiff  miIi  would  prafer 
thi  fonMr^  tko  ffBindMM,  m  •  OMltor  of  ilnaiMw,  is  nol^ 
ibjr  * 


«ff«M  VMr.    B  wiAM  to diMlyu«t  tht  olaim  wmt  if  mmv  is 
WMtk  4  pss  ssiil.  psr  MMHi,  whsl  iui  alMvId  B  psj  A  t^ 

HOAdMis  1  yr.  Iumi  for  sviiTdsBt  Mnr  «100. 
.M6W  dM  in  1  yr.  hss  for  tqairslMrt  Bowfff  of  HOO  or  |07«>83. 
BsMs  B  ohsvM  9iqr  A  |57«>ra. 

lathi pvsotdiBffOiMBple,  $670*93  is  ealkd  tlmproiint 
VMtllolOiOOdMJiltlMeiidof  1  jrsor,  tlis  rsls  (tf  inttnst 
biiMTd  pwoiBi.  1%  is  idain  thai  $676*92  pot  ont  for  1 
jmEU  tUi  nto  umld  MMmiit  to  #600.  Tlie  diftMsos 
I000-W0*9i,  or  918^06,  boinc  an  M^mmm  ^g  $000  for 
iflUBsdiato  pAymsBi,  iMjr  bo  oidlod  a  iUsssmiI.  It  is  to  bt 
rwDSBbtrsd  that  it  is  dstsminad  bjr  the  mte  i/  lii«M«tl. 
not  by  a  nrfri/  dlsosmil;  it  is  eaUed  the  trn*  dlgeoimt. 
When  this  somewhat  misleadinf  tem  is  employed  it  is  to 
be  understood  that  we  hate  to  do  with  the  rtto  of  interest. 

S.  Neit  sopposs  that  a  snm  of  money  is  pat  ont  al 
intersst  for  8  years  at  6  per  eent.  The  amount  at  the  end 
itf  the  time  is  (HI)*  of  the  snm.  Therefcm.  a  sum  now 
has  for  eqoiTalent,  at  the  end  of  8  years,  (fH)'  of  that 
earn;  and  a  sum  dne  at  the  end  of  three  years  has  for 
e^^sa^Bt  now  (HI)*  of  that  sum.     The  faetor  (IH)* 


•"wocorr  MMunoM  tkt  cmmt 
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m^r  be  eaUed  the  prmnt  worth  toetbr  for  8  yun. 
inteiett  at  5  per  cent.  '       V 

K  by  ipecimltgreementiimple  interest  is  to  be  employed 
the  pr^nt  worth  ftotor  for  thi«e  years,  interest  at  6  pei 
o«>t.,  IS  Hi  or  jki' 

8  Itis  now  plain  that  the  Taliie  of  a  snm  of  money 
depends  npon  the  time  when  it  became  or  will  become  due 
•ndnpon  the  rate  of  interest;  and  that  when  these  iaoU 
iw  given  the  equivalent  of  this  snm  at  any  later  or  earUer 
^may  be  fofand.  This  dependence  is  rendered  somewhat 
■tritang  by  representing  measured  time  on  a  straight  line 
•qnal  mtervahi  on  the  line  denoting  equal  iiitervahi  of  time! 
Thus  the  line  A^B  ODE 

where  ^=BC=CD=DB  may  represent  4  years,  each 
interval  denoting  llrear.  Suppose  that  the  rate  of  interest 
MS  per  cent.,  and  that  the  sum  of  money  becomes  due  at 
tte  time  mdicated  by  the  point  D;  then  at  the  time  indicated 
by  the  pomt  B-i*.  «.,  two  years  earlier-tiie  Tilae  of  this 
sum  IS  (IH)  of  tiie  sum.  In  like  manner  the  value  at  time 
B,  of  a  sum  which  became  due  at  time  B,  is  (l-06)»  of  that 
sum,  the  rate  of  interest  being  6  per  cent. 

4.  In  chapter  m,  it  was  pointed  out  that,  in  the  actiial 
di«>ounting  of  notes,  the  rate  of  discount  is  supposed  given, 
and  tiiat,  m  normal  business,  the  time  does  not  exceed 
d  or  4  months.  We  can  now  find  what  the  discount  and 
tte  proceeds  would  be  if  the  rate  of  interast  were  given, 
ttois  rate  being  supposed  the  same  as  the  rate  of  discount 
^  m  the  actual  case.  It  is  readily  seen  that  the  discount  in 
the  supposed  case  is  less,  and  therefore  the  proceeds  greater 
than  in  the  actual  case.  The  difference,  however,  is  not 
great,  and  the  computation  in  the  actual  case  is  much  more 
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easfly  made.     An  expression  for  the  difference  may  be 
found.   For, 

The  (bank)  discount  =  the  given  percentage,  for  the 
given  time,  of  the  SMtn  ; 

Also, 

The  true  diteount  =  the  given  percentage,  for  the  given 
time,  of  the  preeent  value. 

But,  the  »um  =  the  pretent  vaiue  +  the  true  diieaunt. 

Therefore, 
The  (hank)  discount  exceeds  the  true  discoHnt  by  the 
given  pereentagCt  far  the  given  time,  of  the  true  discount. 

This  is  usually  stated  thus  :  The  difference  between  the 
true  and  the  bank  discount  is  equal  to  the  interest  on  the 
true  discount. 

EXKROISBS 

1.  Find  the  present  worth  of : 

(1)  ^40,  due  7  months  hence,  the  rate  of  interest  being 
5  per  cent. ; 

(2)  $129-50,  due  1  year  hence,  the  rate  of  interest  being 
4^  percent.; 

(3)  $1000,  due  5  yean  hence,  the  rate  of  interest  being 
4  per  cent. ; 

(4)  $1760,  due  3i  years  hence,  the  rate  of  interest 
being  4}  per  cent. 

2.  Find  the  present  worth  factor  for  : 

(1)  2  years,  the  rate  being  5  per  cent. ; 

(2)  10  months,  the  rate  being  4^  per  cent.; 

(3)  2i  years,  the  rate  being  4  per  cent. ; 

(4)  300  days,  the  rate  being  6  per  cent. 

3.  In  example  2,  to  what  fraction  of  the  sum  is  the  true  dis- 
count equal  in  each  case  f 

4.  A  owes  B  $600  to  be  paid  at  the  end  of  8  months,  $600  lo 
be  paid  at  the  end  of  10  months,  and  $000  to  be  paid  at  the  end 
of  12  months.  If  the  rate  of  interest  is  41  per  cent.,  find  what 
sum  paid  now  would  discharge  these  obligations. 

6.  A  is  under  obligation  to  pay  B  $400  at  the  end  of  each 
year  fw  the  next  four  years.  If  the  rate  of  interest  is  5  per  cent., 
find  what  sum  paid  now  would  be  an  equivalent. 


Hi 
m 

m 


"■  Aanamno 

^i^.S^'i^  W«  •on  to  raMhr*  WOO  at  tlw  end  of  Meh 

The  ^«8alt  is  caUed  the  equated  time  of  pavnunt. 
Shew  that  the  re«alt  i.  indeWndent  of  the  rate  of  dkemmt. 
the^ift*reS^?rJSfe5""  '^-^ -y* «  I— *.,  would 

10.  Find  the  egaated  time  of  payment  of  MOO  dna  QO  d^^m 

hence  and  $1200  due  46  days  henoo.  ■•^" 

of  il^^  «'??J^*°  the  debts  might  be  discharged  by  a  payment 
or  f  1800,  on  the  supposition  that  money  is  worth  6  per  cent. 

dav."k,i^^J?5;?'*^  ?  *  "****  '<»'  *"^  ^Wch  matnm  in  75 
•r?i?^„?  *1^JT"^  *^T^"  the  proceeds  from  discounting 

oneyJ^^lToSf^^^^  1"SZ  SSe-'on^^t n2 

lS?5fette"""  '•''  "'  ^^^^"^  r^^  beT20*:" pSd  Xe*JS! 

Si»^I^«      !r^:^J    *^®  interost  on  an  equal  sum  for 

pi^dtiSvr^d^^t^e*^*'^  ""*  "^  ^'  ^**'~^"  ^i^^^: 

in  fl3^dk«  Ti^i?!?*  ^  *^*  "f***^*  *»'  •  «»<X»»  ^Wtth  matures 
?.i.  ^'  i?'  ***•  diiference  in  the  proceeds  from  discouSnffat 
6  p^^cent.  discount  and  at  6  per  cent,  interest  to  u7!^  ^ 
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tor  WBO  w.^  mtenst  .t  6  pw  eent.  per  Mnnm.  to  B 
When,  on  Ibreh  20,  1908.  B  «dl,  for  «taeni.i,t,  tb« 
foUowmc  pajrmeBti  an  found  indoratd  on  it: 

July  SO,  1902,  •  60; 

Dee.  17, 1902,  (  10| 

Jan.  12, 1903,  IMO)  ^' 

Feb.20, 1903,  «120. 

It  ij  raqnind  to  find  the  amonnt  that  A  abonld  i»v  R 
when  the  settlement  is  called.  snoma  pay  B 

♦^  ,V"a'^  '""owed  in  sneh  a  case  is  to  devote  the  payment 
to  tte  d»ch«|^  of  the  interest  dn.  when  the  pa^ST^ 
made  If  it  u  snfflcient  to  meet  this  interest,  the  Wanee  U 
«.y  bemg  employ«I  to  «dnce  the  principi.    U  tJ^  ^ 

jMed  to  the  a^  ^y„,ent,  or  to  the  next  two  payments' 
*c.  nntd  the  total  of  payments  is  snfflcient  to^t  tt^ 
mte^t  dne  at  the  time  the  last  payment  considered  istade^ 

^ntl^  J  "T"?"*' " '"""^  *»»«  ♦»•««•  The  pay. 
m«t  «0,  meets  the  interest  and  rednces  the  prinoipid  to 

The  interest  on  »701-85  from  Jnly  80  to  Dec.  17,  is 
found  to  be  m  excess  of  »10,  the  payment  made  on  Dec.  17 

•W^'  Z^  ""  *'?'^  *"•"  •'-'y  30  to  Jan.  12  is 
•W  16,  M,d  the  payments  made  in  this  time  «,  «10  „d 

«00^  Therefore,  the  mtoreet  is  paid  «.d  the  principal 

(♦701.86  +  M9.15)  -  (»I0  +  «oo)  or  «611-00. 
The  interest  on  »61100  from  Jan.  12  to  Feb.  20  is 
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ftmnd  to  be  $8*28.    The  peyment  of  $120  meets  tUi  and 
redneee  the  prinoiiNa  tp  $894*27. 

The  interest  on  $8M*28  from  Feb.  20  to  Marah  20  H 
found  to  be  $1-81.  ^^ 

Henee  on  Mareh  20,  A  should  pay  B  $894*28  +  $1*81  or 
$896*00. 

The  woric  may  be  presented  thnst 

PriaeipelJiily  15 $7BO'0O 

Interett  to  July  80 1-85 

g~J?ly» 761-86 

I'*idJnIy80 fio-OO 

Bedooed  prineipd  July  80 701-86 

Interest  to  Dee.  )17 16.15 

Interest  Dee.  17  to  Jen.  12 8-00 

Dae  Jan.  12... 721>00 

I^udDee.l7aadJ«n.l2,$200+$10    210-00 

Bedneed  nrineipel  Jan.  12 511-00 

Interest  Jan.  12  to  9eb.  20 8-28 

DueFeb.20 514.28 

.PfcidPeb.20 lao-OO 

Bednoed  nrineipel  Feb.  20 394-28 

Interest  Feb.  20  to  Msr.  20 1-81 

Doe  Mar.  20 $396-09. 

EZBBdSES 

1.  A  note,  drawn  Ang.  13, 1902,  for  $1000  on  demand,  with 
interest  at  5  per  cent.,  has  indorsed  on  it  the  following  payments: 

Sept.  20, 1902,  $  75-60; 
Nov.  17, 1902,  $  90-00; 
Karoh  20, 1903,  $  10-00; 
April   15, 1903,  $15000. 

What  sum  on  May  29, 1903,  will  meet  the  notef 


PABTIAL  PATMINTS 

a.  A  dMMiid  note,  BukUJfto.  17, 1908,  tor  1800  with  iataiMl 
•I  41  ptr  etot.,  Ihm  iadmrMd  on  it  tht  toUowinf  pajaMBttt 

Ju.  81, 1003,  nOO) 
Feb.  28, 1008,  «200; 
Mar.  81, 1008,  $800. 

What  lamwM  doe  on  the  note  on  April  80,  lOOSf 

3.  A  mortgage  tor  $8000,  dated  Maroh  16, 1800,  and  bewisff 
iatarert  at  Spar  oaat.,  haa  indorwd  on  it  tha  tollowing  pajmante: 

Maroh  16, 1000,  $500; 

Marsh  16, 1001,  $600;  ^ 

Maiehl6,1008,$600; 

March  16, 1903,  $600. 

What  torn  would  diaeharge  the  mortgage  on  Jane  16, 1908f 

4.  A  mortgage  for  $4000,  dated  Jnne  13, 1900,  and  bearing 
interest  at  6i  per  eent.,  has  indorsed  on  it  the  tollowing  paj- 
ments: 

Dee.  13, 1900,  $  000; 
Jone  13, 1901,  $  700; 
Dee.  13, 1901,  $  800; 
June  13, 1902,  $  900; 
Dee.  13. 1902,  $1000. 

What  sum  would  diaeharge  the  mortgage  on  June  13, 1903  f 
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1.  A  oompMiy  it  formed  to  oonitniot  and  oontrol  a  itiMt 
nHwuj.  Td  enter  upon  tiie  nndertaUnff  it  ie  foond  to  be 
deeirable  to  have  in  hand  a  ram  of  $8,000,000,  and  eapitaUato 
are  invited  to  famish  the  money  on  the  nndentanding  that 
the  proflta  from  the  management  of  the  road  are  to  be 
diatribnted  among  thoae  who  rapply  the  money,  and  in 
proportion  to  the  rams  rapplied.  The  amount  $8,000  000 
is  divided  into  80,000  sharM  of  $100.  A  person  who  into 
$6000  into  the  enterprise  receives  a  eertlfioat*  to  the  effect 
that  he  is  the  holder  of  fifty  shares  of  one  hundred  dollars 
••eh,  in  the  company's  ftoek.  He  is  said  to  have  rab- 
■eribed  to  60  shares,  and  becomes  a  ihaMioldtr.  His 
money,  with  that  of  the  other  shareholders,  is  employed  in 
oonstmcting  and  equipping  the  raUway. 

Suppose  now  that  the  road  has  been  completed  and  that, 
as  a  result  of  a  year's  management,  the  company  finds  that 
the  profito  are  such  as  to  aUow  $6  to  be  given  the  share- 
holders on  every  $100  stock  held.  A  dividend  of  6  per 
oMit.  is  declared  and  paid. 

If  now  money  is  worth  only  4  per  cent.,  a  man  with 
money  to  invest  sees  that  $150  at  4  per  cent.  wiU  bring  him 
in  each  year  $e,  t.  «.,  only  as  much  as  $100  stock  has 
produced  for  the  shareholders  in  the  railway.  Thus,  to 
find  investment  for  his  money,  he  might  be  willing  to  pry 
$150  for  a  share  of  $100  railway  stock.  Other  consider- 
ations, as  a  belief  in  the  increasing  prosperity  of  the 
company  and  therefore  in  the  prospect  of  a  higher  dividend, 
may  lead  him  to  offer  even  more,  say  $160,  for  $100  stock. 
A  holder  of  the  stock  may  at  the  same  time  think  it  well  to 
sell  his  stock  and,  with  it,  his  claims  to  dividends.    Thus 
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it  ooiMi  Abont  that  a  ihart  of  ttoek  of  noodnia  yaliw  $100 
ja  boagbl  and  mM  at  wryiug  priett. 

2.  Moit  mippoM  that  tht  GoTemment  of  a  ooontiy  wiiliai 
to  borrow  lomewhat  mors  than  $aO,000»000  for  a  tmn  of 
yean,  saj  26.  If  monty  ii  worth  4  per  emit,  pw  annum 
tha  Oovwnmont  nugr  annonnoe  iti  wUUngnMt  to  pay  5  po^ 
cent,  per  annom  on  200,000  eharee  of  $100.  A  eapitalkt, 
or  a  eompany,  whoee  money  can  And  inveatment  at  only  4 

per  cent.,  io  that  $126  yields  each  year  $6,  may  wgaidthe 
QoTMnment  Loan  as  a  safe  and  desirable  inrestaient  and 
may  offer  $126  for  each  share  of  $100.  If  this  ^  is  the 
best,  the  Government  aooepts  it.  The  Goremment  wiU 
receive  from  the  capitalist  or  company  $26,000,000  and 
each  year  it  wiU  pay  on  the  stock  $1,000,000. 

If  in  the  course  of  time  the  rate  of  intenst  paid  on 
money  shonld  decline,  the  $100  share,  continoing  to  claim 
esch  year  $6,  would  command  in  the  stock  maAets  a  price 
higher  than  $126.  Shonld  the  rate  of  interest  advance  the 
price  would  decline. 

8.  miepreeedingare  typical  eases  and  the  generallteatuies 
of  stocks  may  be  seen  in  them. 

Stocks  are  hmdhd,  i.e.,  bought  and  sold,  on  the  stock 
exchange  by  brokers  who  charge  the  persons  buying  or 
seUing  stocks,  a  certain  percentage  on  the' nominal  value  of 
the  stock,  not  on  the  sum  for  which  it  is  bought  or  sold. 

If  $100  stock  seUs  for  $105  it  is  said  to  be  at  a  praminm 
of  6,  if  fbr  $100  it  is  said  to  be  at  par,  andif  for  $98  it  is 
said  to  be  at  a  dlMonnt  of  7.  Whatever  be  the  nominal 
value  of  a  share  of  stock,  the  prices  quoted  refer  to  $100 
stock. 

The  fdlowing  examples  illustrate  the  way  in  which 
problems  in  stocks  are  treated. 
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Cost  of  1  ihM*  to  iBTMKn-iiiaaHll  or  $1021 

Tilt  nnmbtr  of  ilutto.  boofht,  dM«,  not  btlDf  IwokMi 


-iBttfnUpMtof^l^ 
-61.  •^"' 


»•*•  of  intMwt  the  inrMtor  make*  on  the  money  in^Mted. 
The  dirideiid  reeei|red-43X61-i4183. 
The  ram  mTeeted-41«2|X61«|OOao-13. 
The  time  in  qoMtioni^  moe.^  yr. 
•*•  rate  per  eent.  per  *»»i^^in 


183 
■o55n5XlWX4-7.4  to  the 


0920-13 


MMMt^of  Iperoent. 


J-  ^fkJ'.M^Jt^^"^*^^  hoagkt  600  ahaiee.  $100  e^ik   at  Cm^ 
13U  ^R^Sf^'^y  rtoekTl32i  il^ld  h  tiirSrt  djS"; 
131i.    Broken«e  m  OMih  omo  being  |  per  eent.,  Itod  hi?l«!? 

Coet  of  1  ahare  to  •peen]atori-$132H$H$132|. 
Beoeipts/rom  eele  of  1 8huea-tl31i-$H#l3l|'. 
.*.  on  1  share  his  loss-$132|-$131H$li. 
.'.  on  600  shares  his  lossa-$l^X600<-#750. 

# 

EZSSCI818 

1.  Find  the  cost  of : 


4.1 


^'^  ^JaUHL  l^^  •"**;  ^"^^  ^**y  ^'^^  *»"'^  -toek  at  1191. 
^*^  kLp!!!!!?*!  ^  •".**'  ^"^  •'  CVwuntw.  ttoek  at  161|, 

!>«*•»••  ♦  P«  MBt.  " 

^*^  !?itmP***^*»»  ^"~"  "^  "Srie  LoM  CompMiy  •toek 
•t  181.  lnfokM«f«  *  ptr  Mot. 

2.  Find  the  infooeedi  of  tha  m1«  of  i 

^^^  !L!w!3^^£LS~*'*  •?  **»•  ^^~^'»  ''•^  Cod  CompMiy*. 
■tock  at  390,  brokerage  i  per  cent. 

(2)  I2ft,000ftoekof  the  Bank  of  Ottawa  at  219,  brokerage  i  per 

^'^  *1  ft5?fli?^  ^h  ®'  **»•  Canadian  Bah  Company^s  ttoek 
at  121,  brokerage  i  per  eent.  ^^ 

^*^  15l^!^V^^^  •^*»» "'  **»•  London  Street  RaUway  stoek  at 
lOftft  brokerage  |  per  eent. 

(6)  W   eharee,  #100   eaeh,  Commereiai   Cable   irtoek  at  1611. 
brokerage  i  per  eent.  '* 

41.   #^*iiZ!?^  ^  *?•  **'  interert  reoeived  on  inyettments  made  in 
the  following  etoeks:  ^^ 

^^^  'l52^J^*  ^f«»n«««  Co.  stock  <6  per  eent.),  boogfat  at 
149,  brokerage  i  per  eent. 

(2)  Tradera'  Bank  stock,  (6  per  cent.),  bongfat  at  140,  hMkee^e 
T  percent. 

(3)  Bank  of  Hamilton  stock,  (10  per  cent.),  bonght  at  ^JM. 
brokerage  {  per  cent.  ^^* 

(4)  Sao  Panlo  Tram.,  (6  per  cent.),  bonght  at  94|,  brokepi^  J 
percent.  * 

(5)  National  Trust  Co.  stock,  (6  per     ^nt.),  bonght  at        % 
brokerage  t  per  cent. 

4.  Find  the  aotnal  price  of  a  5  per  cent,  stock,  which 
4  per  cent,  on  an  investment. 

If  the  brokerage  is  k  per  cent,  find  the  market  qnotati* 
this  stock. 

,««f  ^*  ^^1?**  "  **"*  ^**®'  investment,  a  six  per  cent,  stock. 
123J,  or  a  five  per  cent,  stock  at  104J,  brokerage  in  either 
bemg  t  per  oent.T 


Ml  Aimnumc 

.  !.••  /  ?^  iiMrtmcta  hb  »m>k«r  to  purehaM  for  him  fiO  iJwfM 
•f  tSi^  ?? S»«»"»»r» /*««'^  •*  «»«*•«  l>riw«.    Tht  brolwr  buys 

JiL  wfiV  ^  ?;•  ^r*^  ■ '  '^'*^  «•  *  P«  ••at.,  And  the  MMont  of 
tlM  bill  Mot  to  tbo  bvMlor. 

._  L^"^  J*f^  ^f^  ^^»  *»~>^  •»  Indofiwl  bftttk  ebMM 
for  fMOO  with  instnietioBs  to  Imy  m  bomt  to  this  UDooiit  m 
DOMiblo,  Tradm*  Bonk  itoek  Am^m  at  narkot  prioM.  Tht 
broktr  poKhMM  at  141*  and  ehargM  k  Ptr  Mat.  bfokongo. 
nnd  tna  amoant  or  stoek  tmrohaaod,  and  tho  amonnt  of  toa 
ehoqoo  wnt  to  tho  invo^or  to  oomploto  tho  traoMetion. 

8.  A  ponon  Mlb  out  3  par  eont.  oobmUi  at  04i,  and  iavaata 
tho  procMds  in  bank  stock  which  loUa  at  22ft,  and  paja  jmrif 
TiSS**^  of  Si  per  cMit.  If  hia  incomo  b  changed  to  tho  ostont 
of  907,  how  much  money  had  ho  inroatod  f 

9.  If  W1,2M  of  3  per  cent,  stock  bo  cold  at  84,  and  tba 
procoodo  uiTcctcd  in  6  por  cent,  stock  at  126,  find  tht  ehanm  in 
annual  income.  " 

I 

*  ^®-  "A  man  buys  80  shares  of  C.  P.  B.  stock  at  1281  and  sella 
at  once  at  131.  If  brokeraice  in  each  cas«  is  i  per  cent.,  find  hia 
gain. 

11.  A  man  bnys  40  shares  of  Dominion  Coal  C«.  stock  at  107, 
and  seUs  at  once  at  103.  If  the  brokerage  in  each  case  is  i  nor 
cent.,  find  his  loss.  *^ 

_.    ^'  AJ^"^'  **"/•  '®'  himself  100  shares  of  Bank  of  Ottawa 
stock  at  212,  and  sells  at  once  at  2121 ;  find  his  gain. 

13.  What  is  the  price  of  stock  when  #8000  stock  can  be 
purchased  for  $7500  T 

14.  A  person  transferred  #7000  of  6}  per  cent,  stock  at 
market  price  112i,  to  a  6  per  cent,  stock  at  122i{  if  the  brokerage 
m  each  case  is  i  per  cent.,  find  the  change  in  annual  income. 

*t«i^**  ^.P*"®"  sells  a  certain  amonnt  of  6  per  cent,  stock  at 
ll&f ,  and  mvesto  in  a  6  per  cent,  stock  at  13r4}  if  brokerage  in 
each  case  m  i  per  cent.,  and  if  his  annual  income  is  increased  $4, 
find  the  amount  of  stock  held  in  each  case,  and  the  broker's 
charges. 

18.  A  oun  sells  $16,000  of  6  per  cent,  stock  at  1111,  and 
invests  in  a  6  per  cent,  stock.  If  brokerage  in  each  case  is  i  per 
pent,  and  if  his  income  is  unchanged,  find  the  quotation  for  the 
latter  stock. 


CHAPTER  Vn 


XXCHANOI 

1.  A  HMroluint  in  Toronto  pnrehaimi  goods  to  the  vala«  of 
£2000  from  a  morobAnt  in  London,  England.    To  mnke  the 
IMjrment  the  pnrehMer  might  obtain  and  remit  Bank  of 
England  notes,  or  gold  coinage,  to  thia  amount.    Thia 
method  would  be  inoonvenieut,  expensive  and  unsafe.    To 
simplify  snob  payments,  bankers  or  brokers,  with  houses  or 
ageneiea  in  different  countries,  issue  bUlt  of  •nhaiift.   In 
the  case  cited,  the  Toronto  merehant  would  apply  at  a  bank 
for  such  a  bill.    Suppose  that  the  pound  sterling  is  quoted 
at  $4*84(  when  he  applies.    To  meet  this  amount  he  would 
require  |4-84|  X  2000  or  $9600-00.     If  the  commission  is 
I  per  cent.,  the  banker's  charges  are  tii  of  $9090-00,  or 
$12*11,  so  that  the  cost  of  the  bill  of  exchange  is  lOOOO'OO 
•¥  $12*11,  or  $9702*  11.    Two,  or  it  may  be  three,  bills  are 
made  out,  and  the  fir$t  (bill)  of  ttekange  is  sent  to  the 
London  merehant;  in  case  the  first  is  lost  the  HC(md  of 
eseekange  is  sent.    On  receipt  of  the  bill  of  exchange,  the 
London  merchant  presents  the  bill  at  the  London  office  or 
agency  of  the  Toronto  bank  and  receives  £2000. 

2.  Just  as  the  London  agency  is  employed  to  pay  Canadian 
accounts  in  England,  the  Canadian  agency  is  employed  to 
pay  English  accounts  in  Canada,  and  the  sending  of  actual 
money  forward  and  back  is  in  great  measure  obviated.  If 
Canadian  accounts  to  be  paid  in  England  are  in  excess 
of  English  accounts  to  be  paid  in  Canada,  i.e.,  if  the 
telanee  of  trado  is  against  Cannda,  the  value  of  the  pound 
in  Canada  will  be  correspondingly  high.  Thus  the  rmtO  or 
OOttFM  of  foreign  exchange,  •'.«.,  the  value  of  the  nnif  of 
money  in  one  country  in  terms  of  the  money  of  another 
will  differ  from  time  to  time. 


ill.  I 
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3.  For  ezohaage  between Ganadft  andBritain  the  statutory 
or  par  yalne  of  the  pound  is  $4*86|.  The  old  par  of 
exchange  was  given  by  the  equation  £9 = $40  or  £1  =  $4*44|. 
The  now  imup  being  $4-86f  is  at  a  premium  of  9i  per  cent, 
on  the  old  par.  Quotations  are  still  made  on  the  old  par. 
Thus  the  quotations,  March  18,  1908,  as  given  in  the 
financial  columns  of  the  daily  papers,  are; 


Sterling 
60  days'  sight 
Demand 


BSTWXKN  BANKS 

Bnyers 
81 
91 


Sellers 

m 

m 


For  exchange  between  the  United  States  and  Britain 
the  quotations  in  New  To^k  give  the  exchange  value  of  the 
pound  sterling  in  dollars.     For  March  18,  1908,  the  quo-, 
tations  are: 


New  York  Ported 

Stg.  60  days'  sight  4-841 

do   Demand  4*88 


Actual 
4-831 
4-831  to  4-87i 


Between  two  cities  within  a  country  there  may  be  a  like 
system  of  meeting  accounts  by  means  of  bills  of  exchange. 
This  is  domMtie  ezehange  as  contrasted  with  foraign 
exehange. 

The  quotations  are  to  be  understood  as  including  the 
commission  or  brokerage,  if  nothing  to  the  contrary  is 
stated. 


EXSBOISKS 

1.  Find  the  cost  of  a  bill  of  exchange  on  London  for  je241.7«., 
when  sterlini:  exchange  is  quoted  at  8|. 

2.  A  Montreal  merchant  buys  goods  in  England  to  the  amonnt 
of  £3250.  If  exohanRe  is  at  9f  find  what  he  mnst  pay  for  a  draft 
(bill  of  exchange)  for  this  amount. 
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3.  Find  the  oort  in  Ntw  York  of  »  draft  for  £1250.  exehrage 
being  quoted  at  4-84i. 

4.  A  Canadian  merohant  pays  $3024  for  a  draft  on  London 
for  £810.    What  ia  the  quotation  for  steriing  ezehangef 

6.  Find  the  oost,  in  Toronto,  of  a  draft  for  $1750  on  Van- 
eonver  at  i  %  preminm. 

6.  A  Canadian  merohant  buys  a  draft  to  ftay  an  aeooont  of 
1600  franoa  in  Paris.  If  exchange  iaqnoted  at  6*19  (i.e.,  1  dollar 
■■6*19  franca)  find  the  ooat  of  the  draft. 

7.  A  Canadian  merohant  bnjr*  a  draft  to  pay  an  aeooont  of 
6400  marks  in  Berlin.  If  exehange  is  quoted  at  96  (i.e^4  marks 
■■96  cents),  find  the  oost  of  the  draft. 

8.  If  in  New  York  demand-bills  are  sold  at  4*87i  and  bills 
at  60  days'  sight  at  4-83|,  what  is  the  rate  of  discount  f 

9.  If  steriing  exehange  is  at  9},  and  exchange  between 
London  and  Paris  is  25*281  francs,  what  should  a  Toronto  mer- 
chant pay  for  a  bill  on  London  to  pay  a  debt  in  Paris  of  6000 
franeaf 

10.  If  steriing  exehange  is  at  8|,  and  exchange  between 
London  and  Berlin  is  20*27  marks  on  the  pound,  what  should  a 
Montreal  merchant  pay  for  a  bill  on  London  to  pay  a  debt  of 
3500  marks  in  Berlin  f 

11.  Explain  the  different  ordinary  ways  in  which  a  remittanoe 
may  be  made : 

(1)  Frmn  one  town  in  Canada  to  another  in  Canada; 

(2)  From  a  town  in  Canada  to  a  town  in  the  United 

States; 

(3)  From  a  town  in  Canada  to  a  town  in  England. 


i'l! 


SECTION  II 


MENSUEATION 

Mensuration   is  oonoerned  with  the  measniement  of 
lengths,  areas,  and  volumes.  .  If  the  problem  is  one  of  the 
measurement  of  length,  a  linear  unit,  as  1  fpot,  1  metre,  is 
supposed  given;  as  in  the  ease  of  all  measurements,  the 
length  is  known  when  the  number  of  units  contained  in  it 
has  been  found.    The  area  of  a  surface  is  in  general  found 
indirectly,  this  measurement  being  obtained  through  linear 
measurements;  the  unit  adopted  is  the  area  of  the  square 
whose  side  is  the  linear  unit,  and  the  area  of  a  surface  is 
known  when  Uie  number  of  such  units  contained  in  it,  or 
equivalent  to  it,  has  been  found.    So  also  in  the  caye  of 
the  determination  of  a  volume  the  measure  is  in  general 
found  through  linear  measurements,  and  the  unit  is  the 
volume  of  the  cube  whose  edge  is  the  linear  unit. 


CHAPTER  I 

PLANE  SBCTILINEAL  FIGURES 

1.  TIm  Raetangle.  If  two  8ic|^8  of  a  rectangle  are  8 
inches  and  4  inches  in  length,  and  if  at  intervals  of  1  inch 
on  two  adjacent  sides  straight  lines  are  drawn  at  right 
angles  to  these  sides,  the  rectangle  is  divided  into  squares 
of  sides  1  inch  in  length,  ^^ong  the  side  3  inches,  there  is 
a  set  of  three  such  squares;   the  other  side  being  4  inches 


long,  there  are  4  such  sets,  and  therefore  in  all  3  X  4  or 
12  square  inches. 

In  like  manner  if  the  sides  of  a  rectangle  are  2|  inches 
and  3i  inches,  we  see  by  reference  to  a  figure  that  the  area 
is  (2i  X  3i)  or  8i  square  inches. 

It  is  thus  evident  that,  for  all  rectangles  whose  sides  are 
measured  by  integers  or  fractions,  there  holds  the  following 
rule: 

The  arm  of  a  rteiangU  is  measured  by  the  product  of  the 
measures  of  two  adjoint  sides. 


I'! 
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TW«  «^e  wUl  be  Mromed  to  hold  in  the  CM6  of  wo- 
tonglet  one  or  both  of  whoM  adjaoent  tides  have  irrational 
measaree. 

^  if;  ""•   Wg*>^Aii|?««  TFUuiifle.     Let  ABC  be  a 

righ^angted  tnangle.  Vith  the  angle  B  a  right  angle 

be  ooMtmetod,  it  ie  evident  tiiat  the  area  of  tte  given  S 
angle  u  one-half  that  of  the  leotangle. 


Hence  the  area  of  a  right-angled  Mangle  is  measured  5y 

Geometiy  teaches  that : 

J»  any  riflr*<.an^Z6<f  ^nai^fo  /*«  «9Naf«  <m  (he  side  appo- 
itie  the  nght  angh  {the  hypotenuse)  is  equal  to  the  sumof 
the  squares  on  the  sides.  «•"•»/ 

Therefore,  if  the  measures  of  AB,  BO  are  3  4  the 
square  on  AC  measures  3«  +  4»  which  is  25.  Therefoi^  AC 
measures  5. 

Similar  reasoning  shews  that  if  the  side  of  a  square 
measures  1,  the  measure  of  its  diagonal  is  v'2  and  we 
have  a  concrete  representation  of  this  irrational  number 
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8.  Tht  Gontnl  Triangle.  Let  ABC  be  any  tri- 
angle.  Describe  the  rectangle  D  B  C  E  on  the  b<ue  BC,  with 
the  aide  DE  pawing  through  A.  Draw  AL  perpendicular 
to  BC.  Then  manifestly  the  area  of  the  triangle  A  B  C  is 
one-half  that  of  the  rectangle  D  B  C  E. 

Since  AL— called  the  aUUftde  of  the  triangle~is  equal 
to  DB  or  EC,  it  follows  then  that : 

The  arta  of  a  triangle  is  meaeured  fty  ane-hOf  the  prodnet 
of  the  measures  of  the  altitude  and  the  base. 


Suppose  the  three  sides  given  and  let  the  measures 
of  AB,  BC.  CA  be  13,  14,  15.  Let  AL  and  BL  measure  A 
and  k ;  then  LC  measures  14  —  k.  Consequently  since  ALB 
and  ALC  are  right-angled  tri      lea  we  have 

»*-H*»  =  13«; 

A«H-(14-i)«=l5». 
.*.  (14-*)«-*»±:i5«-l3«; 
.*.  196 -28*  =  56; 
.*.  28*  =  140,  or*  =  i. 
.'.  *«4-5«  =  13«; 
.*.  V  =  144,  or*  =  12. 


m 


'■i^'■■ 
til 


W  ABIIBIIinO 

Tbtnhn,  t)(e  mMioret  of  the  altiiiUto  and  tlie  htm 
being  known,  it  foUowi  tlwt: 

the  meeinre  «f  the  Men=^^T^sM.  v 

If  the  meanires  of  the  lidee  of  a  triangle  are  a,  h,  e,  a 
inrooeis  of  reaaoning,  eimilar  to  that  followed  in  the 
example,  leads  to  the  remit: 

The  weotare  of  tkt  arta  of  a  triangle^  %/# («-a)  («•»)  {t-e) 
where  Mt=a+b-^e,  to  thai  $  is  one-ha{f  the  turn  tf  the 
meaturet  «f  the  tidet, 

4.  TiM  PusUtlogimm.  A  referenoe  to  the  figure 
•hewi  that  Uie  parallelogram  ia  equal  in  area  to  the  rectangle 


on  the  lame  base  and  between  the  same  parallels.  If  then 
we  call  the  side  of  the  rectangle  the  altitude  of  the  rae- 
tangle,  or  of  the  parallelogram,  we  have  the  result: 

The  meature  of  the  area  of  a  parallelogram  it  equal  to  the 
froduet  of  the  meaturet  of  the  bate  aud  the  attitude. 

5.  TlM  Tn^Mdid.    It  is  seen  from  the  figure  that  the 
area  of  the  trapeioid  is  equal  to  the  areas  of  the  two  triangles 


of  the  same  altitude  as  the  trapezoid  and  with  its  parallel 


It  follows  tlMii  that: 

The  meature  of  the  arm  of  a  trape^tid  it  eqnallo  ike 
PiroAtei  of  ih9  mea§urt  af  ik%  amude  mtd  tkt  kalfmrn  of 
ik$  mtaturu  of  the  panOkl  tidet. 

6.  Slmilap  FiffVM.  Let  ABOD.  abed,  be  two  quad- 
nlAtemle  ioeh  that  the  aii«Iee  A,  B,  C,  D.  are  eqoal  to  the 
•nglee  a,  h,  e,  <!,  and  that 

AB  _  BC  _.  CD  _  DA 

«^        be        ed        do  ^ 


C    h 


Then  it  is  seen  that  tihed  is  merely  a  redneed  oodt  of 
ABOD.  ^' 

By  measnrement  AB,  BC,  CD,  DA  wn  found  to  be 
38»5  mm.,  42  mm.,  20-6  mm.,  16-76  mm.  in  length;  also 
be  is  found  to  be  28  mm.  long.  Henee,  vaiibtmi  meoMffv- 
mmi,  we  know  that  the  lengths  of  aft,  e<f,  ito  are 

H  of  33-5  mm.,  H  of  20-5  mm.,  f|  of  16-75  mm.j 
or,  correctly  to  hundredths, 

22-33  mm.,        13-67  mm.,        11-17  mm. 


m 
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Ijjtadjbt  .m.  of  th*  iMtanslM  th«  knctht  of  whoit> 


17  J^Li^«*^  l*"-»  <?.?  15  dm.  Md  18  dm.|   (8)19  m.  aad 
17m.,i|iTiiitinoMlioaMtlMeom9lotooi9lMMtkm. 

2.  niOMwiofAmtMifloia  18M«ttoMtidob2ftiMtiM 
tojjniid  the  length  of  M  i^jiH^it  ri^ 

J«  agdjjtojg,  aiid  the  1^ 

JS*  m.  tSi.^  •^toth.tofrtripofo«pt4a«:Sf!Sd 

• 

6.  ShowtlMtthearMoftholloorofavooni  18  ft.  br  IS  IL 
b  equal  to  that  of  •  rtrip  of  OMprt  80  in.  wide  «d  36%.  loii.^ 

■eeofi  SLS^kS*!*?^:^  ^f'  »•  "^  18-37  m..  end  • 
.LU.*:^^iiI?SS.^2i^  •  "^?^«  *»»▼«  **w>  ■MM  perimeter:  tho 

■gwure  equal  m  area  to  the  raotancle.  ««ww«»t  ox  uie 

trimS;.^^^ JSfS^f  *^*  hypotoim*,.  of  the  right-angled 
63 1£^  5  «»•  "nd  12  in.;  (a)  3-9  m.  and  6-2  m.;  (3)  37  dm.  and 
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12.  If  the  kVPotoiTOM  of  •  ri|iit*«Mrltd  triMiirl*  b  91  yd* 

loa«,  Md  if  OM  iiifa  it  86  jd.  looc,  ted  tU  iMfth  of  tiM  mbuOb- 
iagrido. 

18.  In  »  rifht-Mflod  trianfflo  Um  hypotonMo  and  om  sido 
—  81  a.  and 67ib.{  find  tho  loiiKtli of  tiM roawiniiic lido. 

U.  Tho  tidM  of  »  riffat-Miglod  triMflo  an  30  ft 
knurt  find  the  length  of  tho  ftraiiht  line  Joiniair  the  right  angle 
to  the  middle  point  of  the  onwaite  aide.  "^       » 

16.  TaUngl  faieh aa  the  unit  eonatraet  linee  whoae  lengthe 
"byt 

tt)  ^2;  (2)  •a,  (8)  •e. 


16.  The  aidea  of  a  right-angled  triangle  meaaofe  44  m.  and 
117  m.)  find  the  length  of  the  perpendienhtf  from  the  right  angle 
to  the  oppodte  side. 

17.  One  side  of  a  right-angled  triangle  meaenrea  28  ohaina, 
and  the  diatanee  from  the  right  angle  to  the  middle  point  of  the 
oppoaite  side  is  aO'6  ehaina.    Find  the  area  of  the  triangle. 

IB.  If  ABC  is  a  triangle  with  the  angle  B  a  right  angle,  and 
if  BM  iathe  perpendienUr  from  B  to  AC,  then  ABC7bMC,  AMB 
are  similar  tnanglea. 

Henee  if  the  length  of  AB  and  BM  are  40m.  and  24  m.,  Bnd 
the  remaining  side  and  the  hypotennae  of  the  triangle. 

19.  Find  the  area  of  the  eqoikteral  triangle  the  length  of 
whoae  side  is  20  yd. 

20.  The  sides  of  a  right-angled  triangle  are  10  dm.  and  24  dm. 
in  length;  find  the  areas  of  the  eqoihiteral  txitMgim  deseribed  on 
the  sides  and  the  hypotennae  of  the  triani^f ,  pointing  oat  any 
relations  among  thMe  areas. 


are: 


21.  I^nd  the  areas  of  the  triangles  the  lengths  of  whose 


(1)  50  in.,  58  in.,  72  in.;  (2)  15  em.,  37  em.,  44  em.;  first 
determining  the  length  of  the  perpendienlar  to  the  longest  side 
from  tiie  oniKMdte  ta^.    Api^y  bAbo  the  general  formula. 
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t     «^T*if'^."'***^*">MVWUl3il|0llMloilSAIMloil«lUMM.ml 


57  in.  and  33  in.  kmt  and  who«e  thitude  STm  fil!^  •^ 

iofti^l^tof44-lfl.  onthewnUofftbooieononeilda  u^«^^ 
tan0dreMliMtoalMigiitof38-4f|  imtK  wljin#Vi!L?^^" 

y-  P°.?.J"*P  •.■qwuw  of  whieh  tlM  ami  b  4-fi  m   in 

..i?*JP**'*V**»**'<»**MP««»iklof  »ri»inlmi  it  doDbki  thmt 
oMliJ^:  tl»  «^  i.  16  •,«.«  i^h„ 

we  40  m.  and  36  m.  long,  an  ancle  between  two  adiaeent  ^m 
being  equal  to  an  angle  of  an  eq3Ceral  triangle  (S?^ 

«  .j^^'J^***"  K*  '«>t-I»*h  along  two  sides  of  a  sanam  t«ii..m« 
ileld.  How  much  would  a  man  £un  bv  croSiThffleM  fr^ 
on«  corner  to  a  pomt  in  the  i£th  Ifl*  fft2ftv!L  ^L  -f 

comer,  instead  of  faSowingSeC-piSf        ^  ^  **P»*~*^ 

«  ^-  T^^l^^fSj^o'aftoMisto  its  width  as  3:2.  Its  ai«  « 
15  acres.    Find  Oe  length  of  the  field.  ^ 


nAMi  uonuiiiAL  nouBM 


lOS 


w*  plMMd  a  rods  apMt  Md  «ott^  erate  Meh.  ^^ 

OM^  <^  tlw  MM  it  wo^,  Md  tlM  i«maiid«r,  6M  Mm 
rodftbukkrenMnrtiM.     Whiit  an  th«  dhnraaioM  of  tlMfltldt 

wkbjobiiifftb.  mk^  pointe  oftbt  oppodto  lidM^iad  •!»  » 
eMtoliaSatq.  3rd.    Find  tht  total  npwaTiiiaiag  osTS! 


tokS^TftiSte 


8h«w  that  the  Mgle  C  ii  Mate. 

mt  ^J^l**  ^  P  pondioular  from  B  to  CA,  And  the  lencth  of 
C]f.Mdahowthatth€  mpmn  n  AB  (m  Mi  oppotrfte  aa^eiite 
a?'  i>  l^i^thM  the  ram  of  Um  aqMrM  m  .      nd  CA  (the 

Thia  property  ia  general. 


87.  The  iWee  AB.  BC.  CA  of  a  triamle  aro  11  dm..  IS  dm.. 
20  dm.  m  length;  ihow  that  the  antkBlTobtuae.  •""»•» 

u    ^?5¥.i*  **^^  perpendiouUur  to  AB  prodneed.  Hod  BM.  and 

iSd  Si.  "^^  by  twiee  the  rectangle  contained  by  AB 

This  property  ii  general. 


Yi\i 


CHAPTBR  II 
TRBCIICLI 

V 

1.  Ittio  9i  etfmuOnmm  to  DiaaMttp.    Wlm  fht 

ndlvi  of  ■  dfoto  ii  koown  Um  OMffiiitiide  of  tbo  eiralt  it 
attaniiMd.  TlM  diamttor  it  twioe  Um  nidiiit.  If  % 
■qotn  is  drmunaeribed  to  the  eirale,  Moh  lidt  of  the  Miaait 
it  nMl  to  •  diuMtar,  and,  rinoe  the  perimoter  of  tbt 
■yaw  fa  gmtwr  tlum  thtt  of  tU  eirelt,  it  if  smq  that  tbt 
•trmmfmiiM  of  the  diele  ii  leti  than  fonr  dianotan. 
In  like  manner,  if  a  regnlar  heiagon  ia  inierib^  to  the 
eirele,  it  ia  aaen  that  eaeh  aide  ia  eqnal  to  a  radina  and  that 
the  dfeunferenee  ia  greater  than  three  diameten.  The 
naetratio  of  the  eironmlerenee  to  the  diameter  cannot  be 
expreaaed  hj  a  inite  number  of  flgnrea,  though,  by  meana 
of  ftmnnto  that  oannot  here  be  deriyed,  it  oan  be  eompnted 
to  anj  degree  of  aeennnjr.  In  praetiee  we  employ  an 
approximate  valne  8^,  or  8*  14159,  or  8- 1416.  In  the  atate- 
ment  of  theorama  and  reanlta  the  ezaet  valne  ia  denoted 
by  ».  Henoe,  if  r,  d, «  meaanre  the  radina,  the  diameter, 
and  the  eironmferenoe  of  a  oirele,  we  have  the  relationat 

d  =  2r, 

e  s  mi  =2ffr, 

s8^  =  6fr,  (approximately). 

2.  ATM.  It  ia  ahewn  in  more  advanoed  woito  on 
metrical  geometry  that,  if  a  denotea  the  measure  of  the 
•Tea  of  a  oirele,  the  area  is  given  by  the  formula. 

a  =  frr*. 

The  argument  is  too  refined  to  be  given  complete  state- 
ment here.  However,  it  is  well  to  look  into  the  problem 
and  see  how  its  solution  is  i4}proaehed. 


n''-  ' 


A 


th  oumjui 
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Soppott  tht  eirolt  dividtd  ialo  a  larft  nnmbtr  of  tqiAl 
iloti'.  Ltt  tht  BUBbtr  bt  t?Mi  and  mippoM  Um  t^Ml 
■teton,  naklnff  np  a  Mai-eiielt,  eat  <mt  and  amuigod  m 
in  the  flfora.  Kow  tot  th*  nmnter  of  Moton  bo  mikto 
grootor  tatU  gnator.  Thon  ooeh  Motor  booomoo  aoio  and 
mora  Doorljr  m  toooooloi  triangto  of  oltitiidi  oqoal  to  tho 
ndiui;  tho  boMo  of  tho  toetun  m  amuigod  in  tho  flgwo 
booomo  Boio  and  moio  noorijr  a  atraight  lino  of  tongth 


rmvfi 


equal  to  the  eemi-oiremnferenoe;  and  the  aggregate  of 
■eotora,  tondi  io  an  anangement  which  pnoenti  them  aa 
nv  «  np  one-half  of  a  reetangto  whoee  baae  to  the  eemi- 
ci.  I  )ren^.  and  altitade  the  radina.  The  aiea,  a  of  the 
whc.  droto,  being  twice  that  of  the  eemi-oinle,  wonld  thna 
appear  to  be  given  by  the  formnto  t 

Or  we  may  regard  the  problem  in  the  following  way. 
The  area  of  a  triangh  to  given  by  one-half  the  prodnct  of 
the  measures  of  the  altitade  an^  the  base,  and  from  the 
vertex  to  the  base  only  one  line,  Jjc  perpendicnlar,  can  be 
drawn  which  can  be  called  the  altitnde.  Now  if  we 
consider  the  sector  OAB  as  a  mH  o/  triangle,  it  has 
the  property  that  every  straight  line  drawn  from  the 
vertex  to  the  base  to  perpendicnlar  to  the  base,  or  that  every 
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^^il 


mieh  lint  ig  its  altitude.    We  are  thne  made  to  think  that 
the  area  of  the  Motor  is  given  by  one-half  the  prodnet  of 


X 


the  measnzes  of  its  base  and  its  altitude,  i, «.,  of  its  are  and 
the  radios.  Then  letting  the  seelor  enlarge  itMlf  so  as  to 
make  np  the  whole  circle  we  are  directed  again  to  the  result: 

A  third  method  of  approaching  the  question  may  be 
found  instructive.    In  the  circle,  suppose  a  regular  polygon 

A 


of  n  sides  to  be  inscribed.    Join  the  centre  to  the  angular 
points,  dividing  the  polygon  into  n  triangles.    Let  I  measure 
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the  iMgtb  of  •  tide  of  tlie  polygon,  p  the  periaMfter  of  the 
polygon,  a  ite  area,  «nd  h  the  altitude  of  eaoh  triangle. 

The  meanin  of  the  area  of  one  of  these  triangles  =  ^* 

.*.  The  measnre  of  the  area  of  the  polygon  =  ^* 

2 


.'.  3  =*—»  (sinoepsfi?), 


Kow  let  the  nnmber  of  sidee  of  the  polygon-lie  made 
greater  and  greater.  Then  the  area  of  the  polygon  beoomes 
more  and  more  nearly  eqaal  to  that  of  the  oirele;  p  its 
perimeter  beoomes  more  and  more  nearly  equal  to  the 
eiroomferenoe,  and  A  becomes  more  and  more  nearly  equal 

to  the  radius.    Thus  the  relation  a  =  ^  seems  to  shade 

into  the  relation: 


.=!=„.. 


NoTi.— The  approziimition  3-1416  it  to  be  employed  for  the 
tbe  ratio  e:d,  if  nothing  is  said  to  the  eontrary. 

1.  Pfaid   the   eirenmferaiioes   of  the   oiroles   whose   radii 
measure: 

8  in.,  3-5  m.,  14  yd.,  9  dm.; 

(1)  l^inar  the  ratio  e:d  as  3f  and  giving  fraotional  resnlts  as 

fraetions,  aad  as  decimals  eonreet  to  htindiedths; 

(2)  taking  Hm  mtio  as  31418  and  giriag  resolts  ooneet  to 

hmidredths. 


II 
I'  f 


'■Jl! 


i 

:   i  I'    i 


I' 
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2.  FiBdtlMndiioftlMebelMwlioMeiMamfMWBeM 

22  m.,  7-7  jd.,  M*3  dm.,  76-1  in.; 

(1)  teUog  the  ratio  e:d  m  8f  and  giring  fmotknud  raralts  m 
firaetknui,  and  m  deeimals  eomet  to  hvndredths; 

(2)  taking  this  ratio  at  3-1416  and  ginng  raraUa  eomot  to 
htindradtha; 

(3)  taUng  0-3183  aa  an  a|>prozinuition  to  the  ratb  d;e,  and  giving 
resnita  oorreot  to  hundredth*. 

3.  One  oirole  haa  a  ndins  twiee  aa  great  aa  another)  oompara 
thefar  oirenmferenees.  (Haa  the  reaslt  of  the  eompariaon  been 
already  assamed  t) 

4.  Find  the  aide  of  a  aquare  whoee  perimeler  meaanrea  tha 
aame  as  the  eirenmferenoe  of  a  eirele  whoee  radina  ia  1  sMtre. 

6.  Taking  the  ratio  e:d  as  V,  find  the  nnmber  of  rarolutions 
made  by  a  eamage  wheel,  whose  radina  measures  2  ft,  in  going 
I'mile. 

0.  Taking  the  ratio  e:d  as  V,  find  the  nnmber  of  ravohitions 
made  by  a  carriage  wheel  whose  radina  measures  0>5  m.,  in  going 
Ikihmietre. 

7.  A  idieel  3  feet  in  diameter  made  8439  ravdotiona  in  « 
joomey  from  one  town  to  another.  Find  the  diatanoe  between 
the  towns. 

8.  The  radius  of  a  eirele  is  40  inehes;  find  the  Inigth  of  an 
are  which  sobtoids  an  angle  of  40  degraea  at  the  centra. 

9.  A  degree  of  longitude  in  Toronto  measuies  264613*3  feet. 
Find  in  miles  the  length  of  the  parallel  of  latitude  passing  throui^h 
Toronto. 

10.  Two  circles,  each  of  radius  1  metra  long,  pass  eaeh 
through  the  centre  of  the  other;  find  the  perimeter  of  the  ana 
common  to  the  two  circles. 

11.  A  wheel  of  radhis  2*6  feet  rotates  on  a  fixed  axle,  mA««y 
40  revolutions  in  a  minute;  through  what  distance  does  a  point  on 
the  rim  of  the  wheel  pass  in  1  hour  t 


THB  CIBOiM 


12.  The 

e:dam 


I.  The  Mrimeter  of  A  Mmi-eirele  b  48  in.;  takinf 
Vt  fliM  the  radios  of  Um  Mini-eirele. 
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13.  ▲  eirele  b  deeeribed  aboat  an  equilateral  triaofle  ot  aide 
0-32  m.  long;  taking  the  ratio  e:d  a*  3-14iS0,  find  to  two  plaeea  of 
deeimals  the  length  of  the  eirenmferanoe  of  the  eirele. 

14.  Find  the  areas  of  the  circles  whose  radii  measnra  t 


7  m.,  3*6  in.,  6  yd. 


(1)  taking  the  ratio  e:d  as  V  and  giving  results  as  fraetions, 
and  as  decimab  eorrect  to  tenths } 

j(2)  taking  the  approximation  3*1416  and  working  to -hundredths. 

16.  Rnd  the  area  of  a  cirole  whose  circnmferenoe  measures 
46iiiehes. 

16.  If  the  area  of  a  circle  measures  2*37  ares,  And  the  length 
of  its  radius  and  of  its  eireumferanee. 

17.  Employing  the  formula  for  the  area  of  «  circle,  shew  that 
the  areas  of  two  circles  are  to  one  another  as  the  squares  of  (the 
measures  of)  their  radii. 

18.  The  cost  of  fencing  a  circular  plot  of  ground  at  $1*60  a 
yard  wvi  $1660.    Find  tho  area  of  the  plot. 

19.  Two  equal  circles  of  radius  21  dm.  pass  each  through  the 
eentre  of  tiie  other.  Ilnd  the  area  common  to  the  two  circles 
taking  V  <m  the  .«tio  e:d. 

20.  The  common  chord  of  two  n  .|nal  circles  of  radius  1&4  cm. 
is  equal  to  the  radius.  Find  the  area  common  to  the  two  circles 
taldng  V  M  the  ratio  e:d. 

21.  Shew  that  the  semi-circle  described  on  the  hypotenuse 
of  a  ri^^t-angled  triangle  is  equal  to  the  sum  of  the  semi-eiroles 
described  on  the  two  sides  of  the  triangle. 

• 

22.  A  road  runs  around  a  tilar  pond;  the  outer  eireum- 
ferenoe  is  440  yd.,  and  the  width  of  the  road  b  20  yd.  Find 
the  area  of  the  pond. 
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28.  A  eirralM  eonrt  of  100  ft.  diiwMtor  is  to  ha,rm  m.  w^ 

2S.  Find  the  euroomfareiioe  of  a  eirale  whoM  armm.  i*  •nn.i  ♦« 
tlurt  of  »  «,iMure,  the  dii^oiua  of  which  b  Ssl^ST  ^^  *** 

Find^elSS^of^iTen^'lSLJ: '"^^^ 
tfte  Mtto^d  „  V,  And  the  Mwt  of  the  p«^ 

,  ^'Jit  ^'^^^^  ?.?»•  "^~  niewnw.  r,  find  in  termi  of 
«-  and  r,  the  meamue  of  the  anm  in  qnestion.  ^^ 

m^^jSn.^a^'*^^*  ^^  ^^^  cinmmfewnee  i. 

12.6?m^  wS!?5  ^•»««n  »•  inwwibed  in  a  oinUe  of  radhu 
S«JS:    '^^  *^*  «**<>'*»»•  P~*  of  the  oiwie  withortSe 

and  r  the  mearare  of  the  axea  in  <i«egtion. 


CHAPTER  m 

THS  8IMPLBS  80UD6 

1.  Tht  Cnbold.  If  a  pandlelepiped,  f  e.,  a  lolid  fignre 
oontained  by  six  paraUelognuns  of  which  every  opposite 
two  are  paraUel,  hai  aU  ite  faoes  rectangles,  it  will  be  called 
a  enboid.    The  cuboid  it  then  a  rectangnlar  parallelepiped. 


-^ 

n 

p 
/ 

^ 

If  the  dimentiottf  of  a  cuboid  are  8  in.,  4  in.,  6  in., 
then,  referring  to  the  figure,  we  gee  that  it  can  be  divided 
into  (8X4X5)  c.  in.  The  cases,  in  which  one  or  more  of 
these  dimensions  involve  fractional  or  irrational  numbers, 
are  to  be  regarded  as  in  the  analogous  case  of  the  rectangle, 
and  we  have  the  following  rules  { 

The  w^ume  of  a  eubaid  is  meaturedby  the  prodttei  of  the 
measurtM  ofitt  length,  hreatUh  and  height;  or,  hg  the  product 
of  the  metuures  of  ite  height  and  the  area  of  its  base. 

A  diagonal  of  the  cuboid  may  easily  be  found  as  it  is 
seen  to  be  the  hypotenuse  of  a  right-angled  triangle  whose 
sides  are  the  altitude  of  the  cuboid  and  a  diagonal  of  its 
base. 

2.  Tb9  SMtanffidar  Mfm.  On  the  base  of  a  enboid 
suppose  a  p^gim  to  be  traced;  then  that  part  ol  the 
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cuboid  whkh  stands  verUeally  above  the  polygon  ii  eaUed 
a  rMttatalw,  or  riglit,  prtflm.  ThebaMandthenmier 
■orfMe  are  parallel  and  eqnal;  the  Tertieal  fteea  are  rect-^ 


It  ii  readilr  seen  that  the  Tolnmei  of  the  onboid  and  the 
right  prinn  are  to  each  other  ae  their  basec.  Hence  we 
have: 

1%$  volume  of  a  right  pritm  it  meoiured  hp  the  produd 
</««  moaturu  ofitt  heigki  and  the  ana  of  tit  ha$$. 

In  what  follows,  the  word  prism,  wUl  mean  right  prism, 
if  nothing  to  the  contrary  is  stated. 


The  figure  shown  is  that  of  a  triangidaF  prism,  t .  «. 
a  prism  standing  on  a  triangular  base. 

8.  TlM  Cylinder.  If  on  the  base  of  a  enboid  a  eirde 
be  traoed,  then  that  part  of  the  onboid  standing  vertieaUr 
above  the  oirele  is  called  a  rigliteiroiilarcflliidv.  As  in 
the  case  of  the  prism,  it  is  seen  that  the  Tolnmes  o^  tha 
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oylincter  and  th«  eaboid  mw  to  each  other  m  tiieir  bMM. 
Thovfore  we  have: 

Tk$  vohime  0fa  eifUnder  is  meaaurtd  bn  ik»  prodmei  uf 
tk9  m«iuur9i  of  id  Mghi  tmd  tJU  arta  ofiU  Um, 


~4> 


In  what  follows,  the  word  cylinder,  wfll  mean  right 
eirenlar  eylinder,  if  nothing  to  the  contrary  is  stated. 

In  the  figure,  OD  is  the  radins  of  the  base  and  OP  the 
height  or  altitude.  The  measnres  of  these  lines  aie  denoted 
by  r  and  \.  Therefore  if  «  measnres  the  volume  of  the 
cylinder  and  a  the  area  of  its  base,  we  have: 

The  cylinder  may  be  regarded  as  having  been  generated 
by  the  rotation  of  the  rectangle  ODBP  about  the  side  OP. 

Suppose  the  curved  surface  of  the  cylinder  to  be  a  sheet; 
then  if  this  sheet  is  slit  along  DB,  it  may  be  opened  up 
and  laid  on  a  plane,  where  it  is  seen  as  a  rtetani^e  with 
DB  as  one  side  and  the  circumfeiunce  of  the  base  as^tm 
adiawnt  side.  Therefore  if  c  measures  the  eircmnference  of 
the  base,  the  measure  of  the  area  of  the  enrved  surftiee  is 
eh  iduoh  is  equal  to  2  ]r  rA. 


i 
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(1)7  ft,  11  It,  18  ft. 

(2)0  is.,  88  in.,  26  in. 

(8)  2-801.,  6-7  m.,  6-1  m. 

<i)  17*1  em.,  18*8  em.,  21'6  em. 

(6)  18*2  mm.,  IM  mm.,  18>7mm, 


^' C»''"ofiiMtaltlial»Mth<rfwiMM.A»i.»i«a_    j 


m  WDOtMB  90UM 


lift 


off  watar,  if  tht  •rowmtjott  is  a  VMteafit  6  iaahtt  by  8  CSm. 

IS.  Had  Hm  ^aB«  of  a  prim  wkoit  baat  it  aa  aaniktoml 
MjadathakmUi  of  whm.  STL  8^.!!^  lAwTkl^ 

14.  find  tlM  Tolamo  of  a  priai  whoot  baw  ii  a  lanlar 
hgtoii  tha  Iwiftli  of  wlioto  alda  ia  90  la.,  aad  wliioh  i.1^ 

^    ^*  TV.^^*^*?'**  ^  *  Vrim  whoM  baM  is  an  ogailatoral 
SSS*thlbL'     •*  **  **■  *»**«'^  *■  ^  fai.,«»d  tho  ItSTofa 

10.  FIndtiMoostof  digfiMraditeh  U  bL  leiw,  4  ft  doaa, 
81  ft  wido  at  the  bottom,  and^  ft.  wido  irt  tbt  tj,  at  Mrt/i 

0.  Jfw. 

20.  Find  the  area  of  the  rarfaee  of  a  cylinder  of  height  16 
inehes,  the  radios  of  the  base  beinR  3  inehes. 

^n^'jt  ey"«»*"«H*«A  6  feet  in  diameter  and  8  feet  deep  is 
flUed  with  water;  find  the  number  of  gallons  of  water,  given  that 
a  gallon  eontains  277-6  enbio  inehes.  »  »•  «»  ui»( 

•  «  ?%  ^I^>«i8lit  of  a  cylinder  is  to  the  diameter  of  its  has*  aa 
3:2;  if  its  yohuie  is  320  cubic  inches  iind  its  height 


lit 


28.  Tb«  •famuBfNMM  of  •  fbmlMr  plate  of  mttel  la  23  ta. 
MdtlMtliMBMiit  2  1a.  Fbd  Ht  tkWkaM  after  U  hM  toM 
Mteadtd  bj  hMNMriaf  ttBtU  ite  M«a  If  806  •«.  ia. 

V 

91.  Tb*M«aofth«MnrdlnurfMoof  ae]rllBd«rltl86M.MB* 
•ad  ite  htighl  fai  4-6  ai.|  iad  Ht  Tohaa*. 


I      I 


h, 


26.  TbaMMoftkaanrvadmurfMoofaeyttadorbtotlMtotel 
0fiteMnfMtat8i4|  If  th«  ana  of  ttt  bM«  la  86  •«.  la., 
iad  ite  fohnao. 


26.  FWnb  a  bar  of  wood  whom  eroM  aoetioa  la  a  lioiai^m  of 
lido  1  dm.  aad  whoot  iMk  la  1  motet,  tlio  kurfoal  poaoibia 
oyUadrieal  bar  la  taraod.    WbatTolnaiobooBTortedtoahaTlaiif 


27.  ▲  load  tabo  8  foot  loat  aad  of  latemal  diaoMter  2  laobaa 
la  Molted  aad  eaU  late  a  oabo.  What  la  tho  odfo  of  tho  oabo 
If  tho  load  la  i  of  aa  laehttbiok  t 


Bow  Bumy  waahora  I  <rf  aa  laoh  thlek,  of  1  laoh  lateraal 
ad  H  nth  oitenuM  dkuaotert  oaa  bo  oaak  fkoai  a  rod 
of  Iron  6  toot  kmg  aad  1  laeb  la  radiaa,  allowlar  6  par 
iorwaatef 


^11 


26.  What  la  tho  waight  of  a  oloaed  bm.  oyUadar  ilkd  with 
mtmary,  If  tho  holgfat  it  26  om.  aad  tho  astatoal  dlamoter  ID  tm, 
awppoalac  tho  Iron  to  bo  1  em.  thiek.  1  e.  em.  of  Iron  wolfha 
7*8  g.  aad  1  e.om.  of  BMrearjr  wtii^  18*6  g. 


ill 


ill 
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SECTION  III 
MIBCKLLANBOUB  APPUCATIONB 


1.  AftnigM.  A  meroluuit't  takt  tot  •  wwk  an 
glTtn  bj  tin  tebtot 

MoDctej....  1812-fiO 
ToMdigr...  $290'28 
WediMKUijr  $880'19 
Tbiindaj..  i804*10 

Fridaj me-18 

Batudigr...  $480^ 

TIm  total  mIm  tor  the  ireek  are  aean  to  be  $2016*46. 
Thia  total  ia  the  aanie  aa  4Miu  eaeh  day  he  had  aold  one- 
iizthof  thia  amoant,  or  $885*91.  Then  $886*01  ia  ealled 
the  avtrifft  of  the  daUr  aalea  tor  the  week. 

The  following  examplea  will  aerve  to  develop  the  idea 
of  average. 


1.  A  twveller*!  e»penw  for  a  wedc  frmre  m  foUowii 
MoodaaN  |8*70|  Tueedaar,  $7*60}  W«diiMdagr,  $7*40;  ThnndaaTf 
|960nmdagr,  $13-^rSiitiurdaj  $12- 10.    Find  his  avmrage  didl^ 

«Mm|imiM| 

2.  The  net  proAtt  of  aamtoriiriMfmr  three  oonsMiitiTeyMurt 
were  $8800,  $4i»0,  $2120;  And  the  ayerage  yeariy  profit. 

3.  The  eironlatioii  of  a  newmM4>er  for  a  certun  week  was 
deekred  to  bet  Monday,  46,384;  Toeeday,  46,320;  Wedneaday, 
46,482;  Thursday*  44,207;  Fridav,  44,003;  Satarday,  52,370. 
Find  the  average  daily  oireolation  for  the  week. 

4.  Of  a  foree  of  100  policemen  7  are  of  height  6  ft.  2  in.;  15 
of  height  6  ft.  1  in.;  32  of  height  6  ft.;  20  of  height  5  ft.  11  in.; 
and  the  remainder  of  heii^t  5  ft.  10  in.  Findthewerage  height. 
How  many  ftdl  bek»w  the  average  t 


Ill 

lUtB 


oflMd,aBdioUSitilSoM 


the 

i.  fMthtsfinftofftlMBwiibtnt 

5.  •,  11. 14, 17. ».  M,  86. ». «. 
TJhiJilMrfMtk  JS^tw  of  100  ■«*■  •••h,  •  ««dfclrt. 

8.  fMtteftTwnttoCthtimtwwtjIiitacin. 


,  10.  Had  tibo  vngmn  mm  of  8  dralM  of  n^  m  i«    aq  t. 

!»J!Lr^LLff  S'  '^MM**"^  •!  40  ml.  por  iMNir,  nd  tho 
J::SS^tr^  -*•  »^  boar.'iUHl  th. 

^SS^Jr^rSL^  66  et  •lu.,  ia0Olm.it«4tt«bii.,88Ob«. 

•te^  Um  in  itiplMioyo  7  in.,  10  in.,  and  16  in.T!»d  tho 
»▼•»€•  dtitonet  fimn  this  line. 

•Wtt  aoo  bbl.  IM6-40  ft  bbl.;  40  per  eent.  of  the  remaindoral 

2;^«^i*iS?  %  •*  ^®f  •  »»"•'  20  p«  e«irTsr.j 

Si     «•*!?}'*•****'•»  •^^  '*»•  remainder  at  a  Iom  of  10  per 
eent.    Find  the  average  gain  a  bbl.  '^ 

*K*  JS  ^  S^^  ^i.^^  S  *^  •»<>  o'  3  months  and  00  dollars  at 
the  end  of  8  months.    Knd  the  fttemge  term  of  eredH. 


t.  nrofOftiOMtt  MMPlMiOik  Hm  felkmiBff  «. 
•BplM  wiU  UlMtntt  tb«  BMlhodof  ■olTiBtproblMM  wkieh 
««U  for  ft  diTiskm  of  •  qiuuititj  into  parte  in  ^^JMi-iifmiTt 
with  mhaim  itiittd  oonditioiii. 

8i4if**^*  '^•^'^^  •>*>•»««  A,  BMd  C  la  tht  ptopoftiMi  of 
'  ^*  *^  ^  ^>     TiMrtfora  thtgr  will  imsIt*  A.  A.  and  A 

Mm,  »,  DlTida  $645  aaMOff  A,  B  aad  C,  to  that  A  au^  h^va 
•85  to  thaa  tiHat  as  aiaeh  aaB/aad  B  #10  ■owSm  r^ 

ta  »8h  pfoWmat  It  ta  wall,  ai  a  rala.  to  ehoott  Ih.  ihaia  ©f 
oaa  of  tha  pmtmmu  m  a  aait,  aad  to  aspiaM  tht  ihaiw  of  tha 
athow  ia  tonM  of  thk.  ^^ 

Iliiia  ohoooo  C*s  than  m  this  aait 

Thoa  B't  ihaia  -  Co  ihai»+#iO, 
aad  A*t  than  -  3  B*i  ■han-185 

-2(r«ahaia+ie(M85 
-  2  (Ti  ■hava+#16. 
^^Tho  thm ihuos nuhe  tip 4  C'i  riiaw  I  $85  whieh  lanst  oqaal 

.*.  4  time*  C*i  thmn  matt  eqnal  $480, 
.*.  C*s  ahMo  a>  I  of  $460  -  $116; 
.*.  B»igh»n    -|ll<H-$40-$166, 
.'.  A'a  shMfo  »  $156X2  -  $36  -  $275. 
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—  Divide  |031'2O  among  6  men.  12  bova  mH  ia  »:.i.  -^  xi.  ^ 
•~A  m«i  maj  noeive  twice  «  much  m  wS^ri  I'?'!'  ?  ^ 
10  eents  more  Uum  eMh  giri.  '^  '  "^  ***  *W 

2.  Divide  220  into  three  part,  in  the  proportion  of  2;  7:  13. 

i.toB']12^*r2TBWie^i;2;  ?."i^  -^  *»«*  ^'-^--^ 

-hare  i.  to  D^s  AueLaU.         "»  **»  C'.  diare  a.  2:3,  and  C». 


B*8 


4.  Divide  $100  among  A,  B  and  C  so  that  A'«  .h....  j-  ♦ 
•hare  as  2: 1,  and  16}  ner  AenV  /^fA  »^  u  ^^      *  *r**^  i«  to  _  _ 
,  Nia  lof  per  cent,  of  A's  share  is  equal  to  C»8  share. 

begi^ibg'S'th^  yS?  iM?S'S;?^P-  ^  \  ^^^^^^  #600  at  the 
S?Sid  o?  8  moStCfi^tribSe^  WM '^^  "jd  #400  at 

year,  $400  at  the  end  ^  6  mSiSL^S^  *ISS  *»SI?°"».**'  **»• 
month..    How.ho«,dapr^fltT|gS)^lit?S^^S:e^o?'th2 

and  26  ye J^,':.' ttf if"thtir^^^^^^^^ 
;Sr.nt«e^e  S^^"  ^-^/^^e^^^^^^ 

«ceIis?o'B»!^|So!"^"  A  and  B  so  that  J  of  A»s  sha« 

•  W^mi^S'aS^n^ffi'l.trch'SSe't^'T^^^ 
more  than  one-thirt  as  m^h T^elec^nd    "^^  '^^  "**-  ^  ^^ 

that  JU^ir^tr^^  -h  a  way 

withdraws  I  of  hircaSd      tS.  !i  f  ^  ^P'**^  *^^  **»«  "^^ond 
•hould  this  be  dividS  t  The  year's  gains  are  $6500.    How 

woman,  each  womaS  iZZ^ ^l.^^""^^  K  "  ?"»«*»  ~  ^^^h 
than  ea^h  girl.  *      °^'****  **  ®*°*»  ^^^  "^d  each  boy  $2  more 


1II80ILLANIOU8    APPUCATIONB 


121 


8.  MIztiirM.  The  following  examplei  ara  ^ioal 
Ulnstrationi  of  problems  that  may  be  inolncled  under  this 
heading. 

*^'  u*  1?  ^^  Proportioii  •honld  tea  worth  Met  a  lb.  and 
tea  worth  60  ot.  a  lb.,  be  mixed  to  make  a  miztnre  worth  45 
et.  a  Ib.t 

When  we  Mj  that  the  mixture  is  worth  45  et.  a  lb.,  we  are  in 
a  way  sayug  that  part  of  the  tea  is  worth  5  et.  more  than  its 
Talne,  and  that  part  is  worth  15  et.  less  than  its  Talne,  the 
proportions  however  being  sueh  as  to  balanee  the  exoess  and  the 
defeet. 

Now  if  i  of  a  lb.  of  the  tea  worth  40  et.  be  taken,  the  excess 
IS  1  et.,  while  if  i^  of  a  lb.  of  tea  worth  60  et.  be  taken  the  defeet 
IS  1  et    Therefore  if  the  two  teas  are  mixed  in  the  propM>n 

i:^,  i.«.,  3:1 
the  balanee  of  exeess  and  defeet  is  seenred. 

A  mle  for  snoh  problems  has  been  given  under  the  name  of 
alliffatUm:  Write  down  the  values  of  eaeh  kind  and  of  the 
mixtore  as  below: 

40  16 

45 
60  5 

Snbtraet  40  from  45  and  plaoe  the  diflerenoe  in  line  with  90 
as  shewn;  subtract  45  from  60  and  plaoe  the  difference  in  line 
with  40  as  shewn.    The  proportion  is  15:5. 

Ex.  2.  One  gal.  of  spirits  containing  15  per  cent,  of  water 
is  mixed  with  2  gid.  of  spirits  containing  20  per  cent,  of  water. 
Find  the  strength  of  the  mixture. 

The  quantity  of  water  in  the  first  a  ^  of  1  gaL 
The  quantity  of  water  in  the  second  »>  ^  of  2  gel. 

-^oflgal. 
.'.  Total  quantity  of  water  in  mixture  »  (i\fe  t  iVfa)  gal. 

-^gid. 

.'.  Since  in  the  mixture  there  are  3  gal.,  18}  per  cent,  ef  the 
mixture  is  water,  or,  the  mixture  is  81|  per  eratt.  strong. 
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Bzuoisn 
mnJvJSt^Z  oon.»iM  40  per  cent,  of  lead.    How  much  ImmI 

2.  Two  tea-ohests  ocmtaLu  bl«A\  mad  mmn  Iaa  in  thm  m.^..^^ 

SLH'S^  ♦{»  **^^  and  gwen  tea  in  the  mixtiue,  tfSe'tS 
©nert  18  ttiree  timet  m  luige  m  the  woond.  ^^ 

«♦  .^iK^'**  r®^  ^  «t.  » lb.  WM  mixed  with  ehieoxr  worth  16 
ct.  a  lb.  m  raoh  a  proportion  that  when  the  mixtSTSaT^  S 

f««n**.?*""7  *°^  ??*  *~  "*««^  "»  *>»«  proportion  of  9:1  to 
form  an  amalgwn.    How  mnoh  menrary  imwt  be  iSded  to  1 

mmme  of  the  mixture  to  form  an  ami^S  Sru^wSJi  f 
m««i?*»!J"*®  *"?  water  are#nixed  in  the  proportion  of  7: 1.    How 

Sj^f      **""  ^' *^  "*•' ~"*- "  »«»^  ***>>•  «>«t  priee^ 

6.  Find  the  quantities  of  tea  at  26  ot.  and  37  ct.  a  lb  reniMt. 
nitil'S'JT  ,r"*J?«  ""^d  with  25  lb.  at  32  ct  a  lb.  ti  i^STS 
Jer^ntf  ^hich  may  be  sold  at  46  et.  a  lb.  at  a  giTS  £ 

7.  A  milk-can  contains  60  quarts  of  milk*  aftftv  amIi  ^^m^ :- 

water.    What  is  the  percentage  strength  of  the  mixture  t   "^  "^ 
9.  Equal  volumes  of  lead,  tin  and  zinc  are  melted  toMfh.* 

Sirt^o^^«?7^''**'"\^^,^*^*»*  *>'  «»«  three  meta£,^e J 
tt^,  1  c.  cm.  of  lead  weighs  114  g.,  1  c.  cm.  of  tin  weighs  VT* 
and  1  c.  cm.  of  zinc  weighs  7-1  g.  f  weigns  /  ag., 

intoi*^*t«?2Ii*^-  **'  "^^i".**.  ^  P«'  ««°t.  strong,   aro  pound 
2«nt.^f  ;P^L  '^^S^',  containing  3  gal.  of  spirff  88per  wnf 
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,  11.  A  grocer  nuzad  tofceUier  two  kinds  of  tea  and  sold  the 
?"?"!S».'*f  *  ***•»  ■*  •"  •dYsnee  of  20  per  eent.  on  ooet,  reeeiTin* 
for  It  miO.  Had  he  eold  each  kind  of  tea  at  the  lame  priee  per 
lb.  ae  he  sold  the  mixture  he  would  have  gained  15  per  eent. 
on  *ke  one  and  26  per  eent.  on  the  other.  How  man.  lb.  of 
eaeh  kind  were  there  in  the  mixture,  and  what  was'  the  eoet  of 
eaeh  per  Ib.t 

12.  Two  kinds  of  sulphnr,  96  per  cent,  and  90  per  eent.  pure 
are  mixed,  and  the  resulting  mixture  is  911  per  cent.  pure.  In 
what  proportions  were  they  mixed  t 

13.  A  groeer  mixed  three  kinds  of  sugar  worth  3  ot.,  3}  et 
and  4  et.  a  lb.  in  the  proportion  of  6:3:2;  if  he  sold  the  miirture 
at  6  et.  a  lb.,  what  was  his  gain  peroent.f 

^' 

14.  A  tobaeeonist  mixed  4  kinds  of  tobaoco  worth  20  et., 
3w  «*•»  40  et.  and  60  ct.  a  lb.  in  the  proportion  of  4:3:2:1;  if  he 
•old  the  mixture  at  40  ct.  a  lb.,  what  was  his  gain  per  cent.f 

16.  A  grocer  mixed  three  kinds  of  tea  worth  26  et. ,  30  ct.  and 
36  ct.  a  lb.,  in  the  proportion  of  4:3:2,  and  sold  the  mixture  at 
40  ct.  a  lb.,  thereby  gaining  $6*00.  What  quantity  of  eaeh  M»d 
of  tea  was  sold  t 


4.  Woi^.  In  problems  involving  the  combining  or  sep- 
anting  of  the  work  done  by  different  agents,  the  student 
should  bear  in  mind  that  it  is  the  %owk  done  that  is  com- 
bined or  se^Nurated. 

B».  A  can  do  a  piece  of  work  in  24  days,  and  B  in  18  days; 
m  what  time  oould  they  together  do  the  piece  of  work  t 

In  1  day  A  can  do  ^  of  the  work. 
In  1  day  B  can  do  ^  of  the  work. 
.*.  In  1  day  A  and  B  can  do  ^+ A  of  the  woriE. 
NowA-t-A  =  ^- 
A  and  B  together  do  Vr  of  tha  work  in  1  day. 
.*.  A  and  B  together  do  H  of  the  work  in  ^  or  lOf  days. 


'-  I. 


I 


r   If 
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BxKBonu 


1.  Oii«iiiMCMdo»pleo«olwoAiii6d»jt,Mioth«-«uido 
tbethrMwoildngtogwtliertodotlMwoikt  «*»»» 

2j  A  man  e«a  mow  1  mm  of  Iuit  in  1  day,  And  «  boy  eata 
mowfacwiiilday.  How  long  wiUit  tdca  8  SenlJd  4bow^ 
workingtotBtli«r,toniow24«omofUyl        "•■"«*  ~y»» 

u  ♦.wl  i*  •  ""  "^^^^  i  ag  much  work  m  •  boy,  how  long  wiU 
i,?3^^*?.*S?  »  boy.,  who  are  Joined  after  4  day.,  by  2  men 
jad^^boye,  to  do  a  pieee  of  work  lW  would  take  10  men  25  dayt 

4.  Bight  men  pronuMd  to  do  a  ifieoe  of  work  in  4  days:  bnt 

5.  A  man  ean  do  a  certain  piece  of  work  in  66  days:  a  bor 
can  do  the  same  piece  of  work  in  64  day*;  how  long  wiUit 
take  6  men  and  10  boys  to  do  the  work  ^  "^  '  ""^  ""w  ▼>"  « 

A^  •**•  ?2*j"*°  can  do  a  piece  of  work  m  12  days;  another  can 
do  »tml6days;  after  working  together  for  three  diJys,  the  second 
mw  left  off  woA;  how  long  did  it  take  the  first  maitofiniTthe 

1  Zl  ^  .*"3  ?  *^^^  plough  a  field  in  6  days,  B  and  C  could 
plough  It  in  7  days,  and  C  and  A  could  plough  it  in  8  daji,^ 
^^would  it  take  the  three,  workmg*^  toother,  to  plSJi  SJ 

®*  ^J*^^'  tmdertook  to  build  a  house  m  42  days  and 
engaged  30  men  to  do  the  work.  But  after  20  days  he  foIi,rS 
w!!1!T;  *^  t"*^  ^  "S°  "**'*' ""^  **»«*»  *»•  accomplished  the 
work  2  days  too  soon.  How  many  days  behind-hand  would  he 
have  been  if  he  had  not  engaged  the  20  additional  men  f 

A^  Alt!?  ®  e«i  do  a^ece  of  work  in  2A  days,  B  and  C  can 
do  It  »,?A  days,  and  A,  B  and  C  can  do  it  in  igf  days.  How 
long  will  It  take  B  to  do  it  f  ^       • 

10.  Twenty  men  can  perform  a  piece  of  work  in  12  days- 
find  how  many  men  will  perform  a  piece  of  work  half  as  larm 
agam,  m  a  fifth  part  of  the  time,  supposing  that  they  work  ^ 
same  number  of  hoius  in  the  day.  but  that  two  of  the  second  set 
can  do  as  much  work  as  three  of  the  first  set  -«~v««  ■»* 
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11.  A  eui  do  10  per  erat  of  »  pieM  of  wwtk  in  6  dajt  of  10 
boon  eaoh;  B  ean  ^  16  per  oent.  of  it  in  10  dajs  of  8  tioanoMh. 
If  both  men  work  together  and  the  whole  woi^  it  worth  $102, 
what  does  eaeh  man  get  Y 

12.  Fire  men  mow  i  of  a  field  of  haj  in  4  daya;  then  6  bojt 
woik  with  them  for  1  day.  If  it  takee  the  men  2i  days  to  finiah 
the  work,  how  bniir  would  it  have  tdcen  12  b<qra  to  mow  the  fieldt 

13.  Ten  men  or  16  boys  ean  do  a  pieee  of  woik  in  80  days; 
if  they  all  work  together  for  20  days,  and  if  then  2  men  and  6 
boys  leave  off  woric,  how  long  will  it  take  the  rest  to  finish  the 
workt 

14.  If  2  men  and  4  b<^  ean  doa  pieee  of  work  in  Of  days,  and 
3  men  and  3  boys  can  do  an  eqoal  amount  of  woi^  in  9^  days, 
how  long  will  it  take  6  men  and  6  boys  to  do  twice  the  amount 
of  work  f 

16.  If  10  men,  or  14  boys,  or  18  girls  ean  do  a  pieee  of  work 
in  30  days,  in  what  time  will  the  work  be  completed  if  they  all 
work  together  for  8  days,  and  then  all  of  the  giris,  7  boys  and  2 
men  leave  off  working  f 

16.  Four  men  or  6  boys  oould  do  a  piece  of  work  in  24  days. 
If  6  men  and  8  boys  were  employed  at  the  piece  of  work,  and  3 
days  before  it  w&s  completed  2  men  and  3  boys  left  off  working, 
how  long  did  it  take  to  do  the  work  f 


6.  Veloeitiet.  The  following  examples  will  serve  to 
bring  out  what  is  meant  by  reloHve  veloeit^. 

Ike.  1.  Two  trains  of  lengths  100  yd.  and  120  yd.  are  mcmng 
on  parallel  tracks  in  opposite  directions  at  the  rates  of  30  mi.  and 
40  mi.  an  hr.;  in  what  time  will  they  pass  ea<Ui  other  f 

After  the  engines  meet  th^  sepamU  at  the  rate  of  30  mi.440 
mi.,  or  70  mi.,  an  hr.,  ».e.,  their  relaUve  veloeitif  is  70  mi.  an  hr. 
The  trains  will  have  passed  eaeh  other  when  the  ^nyimtf  will  have 
become  separated  100  yd.+120  yd.,  or  220  yd. 

.    ,.     ^  .     ,      /220X60X60\ 

..  the  time  reqmred -(^55^j^g^;««. 

»6fsee. 


ABITBIIITIO 

/.  the  time  required -i|f  of  60  miniitM, 

^43^  miantee. 


fit 


SUBOISIS 

}'  ^  ^M?*^  on*  from  Iwme  welkiiiff  at  the  rata  of  q  mi 

per  hr.,  and  1*  hr.  later  hie  father  itarS^iTthTiiSe  dtawtZ 
walking  at  the  rate  of  4  mi.iiper  Lr.    In  wh^tima^Sfrtl^SS^* 
overtake  hi.  «,n  and  how  far  Km  ti^ 'JLSS  JSt^'S^^ 

2.  A  man  ean  row  1  mi.  no  etream  in  20  mm  a*^  i  ~t  ^ 

it««-ninl6min.    At whatnSiTCiS^X;^^!  "^^^ 

8.  Two  men  start  together  from  the  eame  Doin  tomnAMm^ 
acireulartmoklmaeinlength.  If  one^  W  ii^TlStaAf 
other  run.  13  rod.,  at  what  point  in  the  SS  wilTSe^Ibi T! 
together  again,  and  how  far  wiU  each  havegSnet     "**^  *^  *»• 

4.  When  flnt  after  3  o'clock  are  the  hour-hand  and  tlu. 
mmute-hand  of  a  watch  together  t  aour-nana  and  the 

6.  When  ilrrt  after  6  o'clock  axe  the  hour-hand  and  th» 
mmute-hand  of  a  dock  at  right  angle.!  "^"^'^no  •"W  the 

7.  A  k  tve.  home  at  1  p.  m.  walking  at  thn  *«»«  «#  o  ^m 
perhour.    .ifter waUdng 2 hour. h?^ hJlf « W     It^ 
p.  m.  B  start,  out  after  him  walking  at  thenS  ofTmitl  ^5 
hour.    At  what  time  wiU  B  overuSwAf  ™**  P*' 
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8.  WbMi  flnt  after  4  o*eloek 
mimito-lMiid  of  a  eloek  opposito  t 


are  the  honr>haiid  and  the 


9.  In  a  mile  race  between  a  bicyele  and  a  trioyele  their  rate* 
ae  6  to  4;  the  latter  had  half  a  minate*e  start  and  was 

beaten  by  173  yards,    find  the  actual  rate  of  eaeh. 

10.  A  train  110  yards  long  orertakes  A  who  b  Roing  at  the 
rate  of  4  mUes  an  bo'ir,  aiMl  passes  him  in  9  seoonds.  Ten 
mfarates  after  leaving  A  the  train  meets  B  and  passes  him  in  7| 
■eeonds.    In  what  time  after  meeting  the  train  will  B  meet  A  t 

11.  A  and  B,  two  bieyelists,  start  abreast  on  a  oiroolar  raoe- 
traek  86  yards  in  width.  If  A  rides  on  the  inside  of  the  track  at 
the  rate  of  6  milee  an  boor  and  B  rides  on  the  outside  of  the  track 
at  the  rate  of  10  miles  an  hour,  in  how  many  hours  will  they  be 
abreast  again  if  the  internal  diameter  of  the  race-track  is  360 
yards,  taking  ^  as  the  approximation  to  the  ratio  e:d  f 

12.  Four  men  start  together  from  the  same  point,  and  run  in 
the  same  direction  around  a  ring  at  different  uniform  speeds.  The 
first  runs  at  the  rate  of  10  miles,  the  second  at  the  rate  of  lOf 
miles,  the  third  at  the  rate  of  lU  miles,  and  the  fourth  at  the  rate 
of  t2t  mUes,  eaeh  per  hoar.  At  what  part  of  the  ring  will  they 
be  ilxvt  idl  together  again  after  starting  t 

13.  If  A  can  beat  B  by  4  yards  in  100  yards,  and  B  runs  100 
jraids  while  C  runs  104  ywras,  and  C  runs  100  yards  while  D  runs 
96  yaxds,  how  many  yuds  start  must  A  give  D  in  a  100  yards 
raee  that  they  may  come  in  abreastf 

14.  A  watch  which  is  set  correctly  at  noon  indicates  10 
miuutes  after  9  the  same  evening  when  the  true  time  is  10.  What 
is  the  true  time  when  the  watch  indicates  11  on  the  same  eveningf 

16.  A  ship  78  miles  from  shore  springs  a  leak  which  admits 
2\  tons  of  water  in  Oi  minutes.  If  the  pumps  throw  out  15  tons 
an  hour,  and  68  tons  are  sufficient  to  sink  her,  find  the  average 
rate  of  sailing  that  she  may  just  reach  the  shore  as  uhe  'iegins  to 
sink. 


U  I 

Is  ■ 


.I-.;. 
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SECTION  rv 


1.  Find  tbe  Talne  of  t 

6*  ^  (i+f)+}|+|J  -  A  of  #i-A. 

««PWMiiig  tiie  iwUt  •■  •  dwrfmia  comot  to  tlimiwuidtht^ 
«.  J;  ^^  *^*  "^^^  ^^  *"*•«"  ^  ^^^  by  8  the 

8.  IMvida  WO  uiong  A.  B,  0.  D,  lo  that  A'l  tluM 
inU^h.  twioe  B%  B'.  d»«i  twice  C%  and  C.  ZI 

If  *;^*^*  ^^  *'''  ^^^^'^  «*«"  ^'  13. 1W2.  to 
May  7,  1908,  at  8^  per  cent,  per  annum. 

6.  Inatrianglewho«>rideimea8ure26ft..40ft.,42ft 
fcid  the  kngtt  of  the  perpendicular  drawn  fr^m  e«i  «^ 
to  the  opponte  aide.  .  * 


1.  Simplify: 
expressing  the  result  as  the  decimal  of  £1. 


t.  Shew  that  11  is  a  fastor  oft 

(•)  Efwy  integw  ezpraned  1^  mi  erwi  mimbtr  of 
aigifti  9{  e.g.,  909999. 

(»)  Brmy  integer  eipieeeed  hj  tlie  digit  1  in  tlie 
flret  nnd  tbe  iMt  plaee,  with  an  even  nnmber  of  interven- 
ing leros. 

8.  Two  bojri  nre  to  receive  the  lune  loni;  hnt,  if  one 
were  to  receive  $15  more  and  the  other  |9  kee,  the  one 
would  receive  three  timee  as  moeh  aa  the  other.  What 
enm  are  they  to  reoeivef 

4.  If  simple  interest  is  allowed  in  what  time  win  $800 
Mnonnt  to  $882*  60  at  2i  per  cent  per  annum  f 

6.  A  landlord  after  paying  6  pence  in  the  pound  on  his 
rental,  for  property  tax,  and  4  per  cent,  on  a  mortgage  of 
£18,250,  had  left  £2044.    What  was  his  lentak  t 


m 


1.  Find  the  value  of: 


2.  Shew  that  a  number  is  divisible  by  11  if  the  diflfeience 
between  the  sum  of  the  digits  in  the  odd  places  and  the  sum 
of  the  digits  in  the  even  places  is  divisible  by  11. 

Shew  that  the  converse  also  is  true. 

8.  Divide  $860  among  4  men,  5  women  and  6  children  so 
that  each  man  will  have  three  times  as  much  as  a  woman, 
«nd  each  woman  twice  as  much  as  a  child. 

4.  A  note  drawn  Sept.  7,  at  90  days,  for  $1060  is  dis- 
counted Sept.  20  at  6  per  cent;  find  the  ptoeeeds. 


M  1 


M 


6.  ▲  fwteiiglt  whoM  lidM  are  in  Um  ratio  of  6t7  kts 
an  urn  of  61710  iqaan  mt$gm.    Find  iti  lidei. 


IV 


1.  SiapUiyi 


2.  Tht «»  of  tlii  digito  of  eiMjh  of  two  given  nmnbon 
ii  diTidble  by  9.  Tlie  nnmben  an  added;  ihew  that  tbt 
anm  of  the  digitiin  tlie  rarolt  ia  diviaibla  by  9. 

8.  Ap«»onbyidlinggoodafor$29Hoiei8  ptt  ooit. 
What  ahonld  they  have  been  lold  for  to  gain  4  per  oent.  t 

4.  Find  the  prooeeda"  of  a  note  made  Jnne  17  at  8 
month!  for  $1200>00  with  intenat  at  4i  per  oent.  and  dia- 
oonnted  June  29  at  6  per  eent. 

6.  The  aom  of  $000  ia  borrowed  at  the  beginning  of  the 
year  at  a  oertain  rate,  and  at  the  end  of  8  montha  an 
additional  $800  ia  borrowed  at  double  the  previoua  rate. 
At  the  end  of  the  year  the  intereat  on  both  loana  ia  $24. 
Find  the  rate  on  the  earlier  loan. 


ill'  < 


1.  What  number  divided  by  (A+A)-«-(3-l)  x  (i+i) 
waigiveT«rof|iof|^of247t 

2.  The  dilTerence  between  the  sums  of  the  digits  in  the 
odd  places  and  those  in  the  even  places  of  each  of  two 


m 

givra  Dvabtra  if  diTiiibto  bj  11.    Tht  miiBben  an  adiMi 
•btw  that  the  ram  abo  powim  thU  pvoptrtj. 

S.  A  BMNhant  mUs  eioth  at  90  oenti  •  jrard,  therabj 
fiaBiiiff90pirMDt.  By  whirt  p«r  Mnt.  Bwt  h«  inoMM 
hit  Buu^td  priM  in  ovdar  to  gain  40  par  Mstt 

4.  Find  t}M  tmoant  of  $«20  for  3  tmtr  8  monthf  at  ft 
pareant. 

0.  An  aqiiOataral  triangla  and  a  aqnara  hava  tha  aama 
pwimatar;  And  tha  ratio  of  thair  araaa. 


VI 


1.  Find  tha  valna  oft 


(0-025)'  -  (0-012S)* 
(0-026)"-(0'0126)« 


8.  The  L.  0.  M.  of  68,  84,  99,  156  and  another  nnm- 
ber  prime  to  eaeh  of  them  ia  684684.  Find  the  dther 
nnmber. 

8.  What  mnat  be  the  mailed  priee  of  gooda  whieh  eoat 
$12*00  in  order  that  the  merchant  may  allow  a  diaoonnt  of 
20  per  oent.  and  atill  make  a  profit  of  25  per  eent.t 

4.  If  simple  interest  is  allowed,  find  at  what  rate  $840 
will  prodaoe  $182*80  in  4|  years. 

5.  A  boy  is  engaged  for  20  days  at  $1*20  a  day  on  tha 
nnderstandkig  that  for  every  day  he  is  idle,  instead  of 
reoeiying  his  wage,  he  is  to  pay  50  oenta  for  his  board.  At 
the  end  of  the  time  he  reoeived  $17*20;  how  many  days 
did  he  workf 


vn 

JwtW  wbo»  .,•  h  MiMUth  of  hi.  omii  th.^  «rJJ 


I 


vm 

I.  IW  to  tour  dwiDMl  ptoee,  U^  ,,j„  ^ 
ia876XM-»X7-26648. 

!  ^'      .*  •»»»•••  to  nniv,  M  much  M  8  mm     aS! 

pnwnnge  of  the  ram  watua. 

*•  "*•  P«w«d.  of  a  note  far  »1460.  diMonnW  M  H.— 
».  BlaA  tot  mtiiig  61  onto  •  pound  i.  mis«d  wta. 


1.  fiadoomeitofoiir  plMMof  dMimids  tiMnriMor 
(S-MIM)*  X  (2-78188)». 

t.  TUO.O.M.  oftwoiiittf«iiil7uidtlMirL.0.M. 
ii  4199.  Shew  that  tliere  tn  two  vin  of  luoli  nnmben 
•ad  find  them. 

8.  A  tmow  ii  to  reeelTO  $166  from  A,  B  and  0  for 
pMtong*.  A  hu  had  in  pMtora  15  oattlo  for  21  rnonthi, 
B,  8  Mttto  for  8  months,  and  C,  10  cattle  for  Slononths. 
Find  what  eaeh  ihonld  pajr. 

4.  A  man  MTea  $400  a  year  and  at  the  end  of  the  year 
inveats  it  at  5  per  eent.  per  annum.  To  what  aam  will  his 
savinge  amount  at  the  end  of  4  years  t 


5.  A  eirole  and  a  legnlar  heiagtm  have  the 
meter;  find  the  ratio  of  their  areas. 


peri- 


1.  Find  the  prodnet  of  6*8827  and  4'5988.  Also  by  the 
eontraeted  method  find  the  product  correct  to  four  places 
of  decimals,  and  indicate  the  unnecessary  woric  in  the 
earlier  mnltii^cation  if  a  result  to  four  decimal  places  is 
sufficient.  ^ 

2.  The  0. 0.  M.  of  two  intesers  is  867  and  their  L.C.M. 
is  12862.    Find  the  integers  if  they  are  each  of  four  digits. 

8.  Divide  $12-95  among  A,  B  and  0,  giving  A  $1*50 
kn  than  three  times  as  much  as  B,  and  B  80  cents  mote 
than  twice  O's  share. 


il.i- 


il 


IP 


i! 


S  ; 


IM 

*»^«*U«  «f  1  per  oMt.  th.  «t.  p«  »Bt.  nuub  by  thi 
MuuEer  on  his  oioney.  ,, 

Shew  timt  tlM  torn  $1600  in  no  wv  •ffeoti  the  mult. 

6.  How  many  ponndi  of  ooifoe  at  24oentiapoQndmiut 

bemixed  with  6  ponnds  at  86  oenta  a  poond  that  a  gain  of 

Wtperoent.  may  be  waUwd  by  felling  the  mixture  at  40 
oentiaponndt  ««««  «» w 


ZI 

1.  WWde  5.808727  by  7829648  to  five  plaeee  of  decimal, 
^thout  employing  the  oontraoted  method,  and  then  indicate 
the  umeociMUT  woA.      , 

2.  In  England  eompnten  haye  fireqnently  to  ezpreia  a 
earn  given  in  pounds,  shiUings  and  pence,  as  pounds  and  a 
a  decimal  of  a  ponnd.  Muchnseismadeof  thenUe-  For 
each  florin  (2«.)  write  £1;  for  each  shilling  write  £05  •  for 
each  sixpence  write  £-025  and  fbr  each  remaining  fkrtiiinff 
write  £-001.  If ,  however,  the  number  of  remaining  ftffth- 
ings  is  12,  (H-  is  greater  than  12  add  an  additional  qoi 
13ie  result  wiU  be  correct  to  three  places  of  decimals. 


\ 


niustration:  £17. 18l.  10| d.  £17. 


•6 
*05 
•025 
'020 


£17*66 
*025 

oao 


Bstablish  this  rule. 


£17'695       £17'695 


8.  A  merchant  sold  600  yards  of  doth  for  $690,  part  of 
it  at  $1-60  a  yard  and  the  remainder  at  $1-80  a  yard.  How 
many  yards  were  sold  at  each  rate  f 
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4.  A  holdf  agtinst  B  two  notes,  one,  a  ninety-daj  note 
for  $60a,  and  the  other,  a  eizty-day  note  for  |900.  The  notes 
are  ezohanged  fbr  a  single  note  for  $1600;  for  how  many 
days  mnst  it  be  drawn  if  the  ixrooeeds  from  disoonnt- 
ing  it  at  6  per  cent,  wonld  eqnal  the  firooeeds  of  the  two 
original  notes  discounted  at  the  same  rate  t 

6.  A  well  7  ft.  in  diameter  and  28  ft.  deep  is  to  have  a 
lining  of  special  bricks,  fitting  close  together  without 
mortar,  7  inches  thick;  find  in  tons  the  weight  of  the  bricks, 
supposing  one  cubic  inch  of  brick  to  weigh  I  of  an  ounce., 
and  1  cwt.=112  lbs.  (Take  the  approximation  V  ss  the 
ratio  e:d,)  ^ 


xn 

1.  Find  the  value,  correct  to  four  places  of  decimals,  of: 

8- 14169-H2- 7182818. 

2.  (a)  Find  the  O.  0.  M.  of: 

lA,  6A,  7i,  9A. 

(6)  Find  the  t.  C.  M.  of: 

6i,  71,  9t«r,  121. 

8.  How  much  water  must  be  mixed  with  75  gallons  of 
alcohol  worth  $1*00  a  gallon,  to  make  a  mixture  worth  75 
eent»  a  gallon  f 

4.  The  diiference  between  the  simple  and  the  compound 
inteivst  on  a  certain  sum  of  money  for  tluwe  years  at  8  per 
cent,  is  $6*45|;  find  the  sum. 

What  wonld  the  result  have  been  if  the  difFerenoe  had 
been  given  to  the  nearest  cent.,  namely,  $5*46  f 

5.  A  merchant  uses  a  yard-measure  which  is  }  in.  too 
short.  How  much  does  he  cheat  a  custtnner  who  buys  to 
the  amount  of  $72 1 


liin 

'H 


U6 


M       H 


1.  Knd,  oomet  tpfoorplaoMof  dedmali,  the  viaiie^t 

u  J;  ^T!*!"'  *^  wmbeni.  8778,  Md  their  diftrenoe 
11  ooi.    Fina  the  numbers. 

««5*i?'*'^  fflJ^Pwnde  of  chieoiy  worth  Soente  a  pound 
mnrt  be  mixed  with  15ponndi  of  eolfce  worth  40  Jinul 
pound,  eo  that  by  idling  the  mixtare  for  $700  there  wiU  be 
miideagainof25pereent.t 

i.\  ?"^f^*  ^^  *  merchant  sells  flonr  the  eash  valne  of 
whidi  Ml  $1600;  to  obligf  his  enstomer  he  accepts  in  pay- 
ment  his  note  for  three  months  for  that  sum  with  inte^ 
atepercent.  He  immediately  has  the  note  discounted  at 
6  per  cent,  And  his  loss  through  his  customer's  not  havir!ff 
paia  easn.  '* 

• 

^JiJ^A^"^'  •**  "^  '^™'  ^  yirds,  touch  one 
tt<ri^.  iind  tte  area  and  perimeter  of  the  figue  bounded 
by  the  ares  between  the  pointe  of  contact 


XIV 


1.  Find  the  ralue,  correct  to  ft>ur  places  of  decimals,  of  : 

8•257-^9•89. 

•  t?:  ^*  ?*"*»'  <*•  ««»nd  and  the  third  of  thwe  numbers 
»  114;  of  tiie  third  and  the  first  is  98;  and  of  the  fl^a^d 
the  second  IS  90.    Find  the  numbers.  """mu 
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8.  A  turner  hM  oow«  worth  #00  eaeh,  and  ■keep  worth 
$4*50flteh;  th«  nmnber  of  oowi  and  iheep  being  28  and 
their  value  $670,  And  the  number  of  eaoh. 

4.  An  annoal  depodt  of  $260  ia  made  with  a  loan  eom- 
pany  whieh  paya  4  per  cent,  per  annum  on  depoaiti, 
oompounded  half-yearly.  Find  the  amount  of  ail  theie 
depoaiti  when  the  fourth  has  been  made. 

6.  Two  qualities  of  tea  are  mixed  to  the  amount  of  184 
pounds,  in  the  proportion  of  11  to  12.  Their  prioes  are  as 
9  to  10  and  the  value  of  the  mixture  is  $87*60.  Find  the 
number  of  pounds  of  each  kind  and  the  price  of  each  kind. 


XV 


1.  Find,  correct  to  seven  places  of  decimals,  the  value 
of  the  reciprocia  of  2*80268509. 

2.  The  product  of  the  second  and  the  third  of  three 
numbers  if  4189;  of  the  third  and  the  first  is  2911;  and  of 
the  first  and  the  second  is  2419.    Find  the  numbers. 

3.  Two-thirds  of  a  number  increased  by  two-ninths  of 
the  number  and  this  increased  by  80  will  give  one-third 
more  than  the  number.    Find  the  number. 

4.  A  note  for  $280,  drawn  on  Jan.  2,  1896,  at  8 
months,  and  bearing  interest  at  8  per  cent,  per  annum,  is 
discounted  on  Feb.  1,  at  7  per  cent.    Find  the  proceeds. 

6.  ABCD  is  a  quadrilateral  whose  sides  AB,  BC  are 
eaoh  40  rods  in  length.  The  angle  B  is  120*;  the  side  AD 
u  double  the  diagonal  AG,  and  the  side  CD  is  three  times 
the  side  BC.  Find  the  area  of  the  quadrilateral  and  the 
length  of  the  diagonal  BD. 
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AUTBIIITIO 


XVI 


1.  Find,  oomet  to  four  plMei  of  dedmali,  tlie  Talne  of: 

(0-8218127)»+(0'5e97677)». 

2.  Shew  that  the  iqiuufe  of  an  integer  whoae  lait  (the 
unite)  digit  is  5  may  be  found  by  writing  down  25  pveoeded 
by  the  product  of  the  total  niunber  of  teng  and  a  number 
one  greater. 

Mk.  1.  65' =4225,  noting  that  42=6X7. 

^.  ^.  116* = 18,226,  noting  that  182= 11 X 12. 
8.  A  hone  dealer  sold  two  horses  at  $160  each,  on  the 
one  gaining  26  per  cent,  and  on  the  other  losing  26  per 
cent.    Find  the  g^in  or  loss  on  the  two  sales. 

4.  On  Jan.  1,  1890,  a  person  borrowed  $2417*60  at 
6t  per  cent,  simple  inteiest,  promising  to  return  it  as 
eoon  as  it  amounted  to  $2682-60.  On  whai  day  did  the 
loan  expire  t 

6.  A  merchant  bought  23  yards  of  silk  and  15  yards  of 
8atinfor$41.  The  satin  cost  20  cents  a  yard  more  than 
the  silk.    What  was  the  price  per  yard  of  eaohf 

xvn 

1.  Find  the  value,  correct  to  five  places  of  decimals,  of: 

81415926X57-2967796. 

2.  Shew  that  the  sum  of  a  number  expressed  by  two 
digits  and  the  number  formed  by  writing  the  digits  in 
reverse  order  is  divisible  by  11. 

8.  A  man  bought  138  acres  of  land  at  a  certain  price  an 
acre.    He  at  once  sold  75  acres  at  a  gain  of  10  per  cent 
and  the  remainder  at  a  gain  of  5  per  cent.    The  gain 


.i  i 


w««wd  WM  $M1  ta  thwi  If  hi  had  told  aU  a  •  giUii  of 
12  pw  Mnt.    Find  the  prioe  pdd  f6r  the  lud. 

,J!'  ^^^^^  •«»iMt  Banoto  for  $780,  drawn  P^b.  14, 
1807.  at  three  montha,  bearinff  intereat  at  6  per  oent.  per 
aaniim.    On  Mar.  17.  thia  note  ia  diaooonted  at  6  per 
eent.  per  umnm.    Find 
(a)  theproeeeda; 

(»)  the  rate  of  intereat  made  by  the  bank  on  the 
mon^  adyanoed. 

6.  One  oirde  hM  ita  centre  ri  the  eironmferenoe  of 
another  eirole  and  onte  it  at  the  e:  .mitiea  of  a  diameter; 
the  radina  of  the  amaUer  cirole  I  jig  20  inohea,  And  the 
area  common  to  the  two  oiidea. 


xvm 

1.  Find  the  valne,  correct  to  four  plaoea  of  decimals  of- 

7'8M9X8'2756 
11*2985 

2.  Find  how  many  nnmbers  there  are.  less  than  a 
thooaand.  which  contain  both  7  and  11  exactly. 

8.  In  8  days  A  can  do  as  much  work  as  B  can  do  in  8| 
aaya,  or  a. -^  can  do  in  81  days.  If  $854-86  is  paid  for  a 
piece  of  worJK  done  by  them  working  together,  how  should 
this  sum  be  divided  f 

4.  A  man  pnts  $850  in  a  Savings'  Bank  each  year 
making  his  ilrst  deposit  Dec.  31^  1890.    How  much  wUl 
there  be  to  his  credit  Jan.  1,   1896,  the  Bank  adding  4 
per  cent,  per  annum  ? 

6.  Vinegar  and  water  are  mixed  in  the  proportion  of 
5  to  1.  How  much  water  must  be  added  to  6  gaUons  of  the 
mixture  in  order  that  the  proportion  may  be  4-5  ta  1  f 
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1.  11nd,oomot|otlirMplMetofdaeiiiiali,tlMTiaiifoCt 

4S8-60X80'48"* 

2.  CHmw  that  tiMdiffereneebetwMn  two  nQmb«n,idiieh 
•»  iMfime  to  eMh  otbor,  it  prime  to  Mush  of  the  nnmhen. 

8.  A  nerehtnt  bongfat  a  oertain  namber  of  banela  of 
ilonr  for  #A400.  He  reeerved  40  hanelt  f or  hit  own  me 
and  iold  I  of  the  remainder  for  $8952,  iHiioh  waa  $606 
more  than  ooat.    Find  the  nnmber  of  banelB  booght. 

4.  Pind  to  the  neareat  oent  the  prooeeda  of  a  note  fbr 
$687»60,  drawn  on  May  18,  at  60  daya,  and  diaooonted  on 
June  6,  at  8  per  eent.  • 

5.  ABOD  ia  a  qnadrilateral  with  the  an^ea  A  and  0 
•Mh  right  anglea;  AB,  BO,  CD  ate  25  roda,  89  roda  and 
62  roda  in  length  reapectively.  Find  the  length  of  DA, 
the  area  of  the  quadrilateral  and  the  lengtha  of  the 
diagonala. 


1.  Pind  the  value,  oorreot  to  flvephusea  of  deeimala,  of: 

2*8759  X  8-8895  X  7-8594. 

2.  How  many  integers  ave  there  which  require  three 
flgurea  for  their  expression,  and  of  these  how  many  haye 
aero  as  their  last  figure  f 

8.  In  what  proportions  must  ooifee  which  cost  40  cents 
a  pound  and  chicory  which  cost  20  cents  a  pound  betnixed, 
in  order  that  when  the  mixture  is  sold  at  35  cents  a  pound 
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ttm  if  KMliMd  A  gidn  of  20  pM*  oent.  on  tiie  ehieofy  and 
8S  par  ca&t.  on  the  floObe  f 

FindalM  tiie  gidn  per  aent.  raOiied  on  the  whole 
ontliqr. 

4.  A  teMher's  Mhny  of  HOOO  ie  peid  in  f our  qnarterir 
pajmente  at  the  eud  of  eeeh  quarter.  What  earn  at  the 
beginning  of  the  jrear  ia  eqnlTalent  to  theae  pajmenta, 
reekoning  eompoond  intereat  at  2  per  eent.  per  qnartwt 

6.  A  ▼eaael  eontaina  a  miztore  of  12  gallona  of  hrandj 
end  8  gallona  of  water.  How  many  gallona  of  the  miztore 
mnat  be  drawn  off  ao  that  when  the  qnantity  withdrawn  haa 
been  replaoed  bj  water  the  miztoie  may  eonaiat  o^eonal 
parte  of  hrandj  and  water  f 


1.  Find  the  aqnaie  root  of  I 

(a)  12681209; 
(»)  0-00290621. 

2.  Of  the  foOowing  fhMtiona  indicate  thoee  that  wiU 
yield  eironlating  deeimala: 

H>  H*  H'  H*  H- 

In  eaeh  eaae  give  the  reaaon,  and  atate  the  lunit  to  the 
number  of  flgorea  in  the  period. 

8.  A  nan  aold  two  honaea  for  eqnal  anma,  on  one  gain- 
ing 12|  per  oent.  and  on  the  other  loaing  12|  per  eent.  If 
on  the  two  aalea  tiie  total  loea  waa  «200,  find  the  ooet  of 
eaoh  house  and  the  percentage  of  loaa  on  the  two  salea. 


'HIK 


14t 

Z\^.l!!£^  «V  •quia  71  p«  aeot.  <tf  B'^tLd  m 

(v^ntioiit  mon  than  the  bind  whMl  f  ^^ 


1.  Vind  Um  enbe  root  <rfi 

(a)  46499298} 
(h)  12*812904. 

0-587,  0-2SB79,  7-26887. 

* 

8.  A^t  money  is  thwe  tiaw.  a,  anwh  ti  B'l  Th^^i. 
wcdve  IfiOO  and  thtn  thwe  timee  A^Tnl^i.^ ?? 

4.  A  merohant  imported  soode  nftviii»  « <ii.^  ^  i^ 

«« the  lA*  t»n«ti»n,  wlurt  wu  th.^STil..'^^ 
6.  A  ndztate  eonteioi  4  puts  r„iri<i  and  Sn.>4..f. 
A«rt«n  pjrt  Of  tt.  mi^i,^  o^^^Xy 
™»-    If  the  mixture  now  oontaine  8  nvl*  maSTT^/I 
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1.  Bitraet  tlM  iqiiara  root  oft 

(«)  68409809; 
(»)  24*960085. 

2.  BzpNM  the  friotioiiit 

M  eciviTtlent  fraetioiii  with  denomiiuitort  in  whieh  tDpear 
oiil3rtheilgim9. 

8.  The  discoant  on  a  note  for  $8650,  whieh  nUitnied  on 
Ang.  21,  and  wm  diioonnted  on  June  24,  wan  $40'60.  Find 
the  rate  of  diieonnt. 

4.  In  what  proportion  mne t  two  kinde  of  tea,  whieh  eoft 
60  et.  and  65  et.  a  lb.  reepeetively,  be  mixed,  lo  that  when 
iold  at  60  et.  a  lb.  there  may  be  a  gain  of  llj  per  eentf . 

6.  Find  the  number  of  aereain  a  field  in  the  form  of  a 
trapeaoid,  niMwe  parallel  eidee  are20  lode  and  84  rode,  and 
whoie  ibuit  iidei  are  18  rode  and  15  rodi. 


1.  Bztraet  the  enbe  root  of : 

(a)  182284268; 
(h)  66480-125. 

2.  EzpreM  the  fraetiona: 

A'  H>  if 

aa  equivalent  fraetione  with  denominators  in  idiieh  appear 
aome  number  of  ilgnree  9  followed  by  lome  number  of 
fignrea  0. 


Wi 


'Mil 


N«l 


X 
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a.  A,  wko  owm  B  $1000  tobtpAklalllMeBdorfbar 
TMM,  wtelMt  to  pKj  Iht  dtbt  ia  four  eqiial  Mmnal  instd. 

flad  th«  MMNuit  of  tht  auiul  ptjniMit.  »^  ■»™». 

4.  A  BMB  hM  4  hoon  •»  bit  di^wwai  how  fttf  maj  bt 
driir.  out  faito  Ibt  «Hniti3r  tt  •  nrte  of  6  mUet  to  hoar.  » 
thrt.  jjlkfaMrl«H*«ltliOfirt.of  Bmilo.  an  hoar,  ho  Jj 
I»?t  15  BinwtM  fc«  btfnro  tilt  «ipi»«oii  of  the  4  hoo^ 

«;<»*«Ixtawofwliiitiidinrt».|ltwiiio.    Wlm 
JidJoiit  of  imt« •!•  addod  tho  wiiie  ii  A  of  thi  mkt^ 
1^  tho  Dimibar  of  giOloiit  of  wino  and  of  water  in  tbo 


1.  Find, 
loot  oft 


oonwt  to  tkreo  plaoet  of  dodnuOi,  tlie  tquiv 


(•)S{ 


2.  Ono-half  tho  prodnet  of  •  eortain  two  oomoentiTO 
integori  ia  n  mpurti  ibow  that  ono  of  the  intoMn  ia  a 
aiinaw  and  that  one-half  the  other  ia  a  aqnaw.   ^^ 

nHatrationa:  1,  2;  8,  9;  49,  60. 

8.  A  man  inveata  $10,800  in  8  per  cent,  atoek  at  76;  he 

■jUa  ont  at  80  and  inveala  i  of  the  prooeeda  in  81  per  eint 

atoek  at  96  and  the  remainder  at  6  percent,  par.    Find  the 
ohange  in  hia  inoome. 

4.  AatartitowalkfromPtoQattherateofthreemilea 
«n  honr,  and  one  honr  afterwarda  B  atarts  from  P  and 
OTertakea  A  in  fonr  honn.  Walking  on,  B  arrivea  at  Q 
two  honira  before  A.    Find  the  diatanoe  from  P  to  Q. 
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i.  ▲  pmoft  wishM  to  dttwmiiM  tht  iMlgiit  of  a  flat* 
polo.  A iMBp-poil 9 fBH higliiludi al t  dtotenot  of  400 
htiftfm  tho  foot  of  tlM  Ug-poU.  Whn  tho  obotrm, 
thoMglitofwbooeejtfhNBthoffroiiiidiiSi  foot,  ituidi 
•t  A  point  14  fwt  fkom  tbo  kunp-poit,  bit  «jro  iiiBUaowith 
tbotopofthoflarPoltaadthotopoftlitlMBp-poit.  Find 
tko  bdgiit  of  tlM  flurpoli. 


1.  Find,  eorrwt  to  two  plaow  of  daeiniolo,  tlio  onbo  tool 
oft 

U)  3( 

(»)   ♦. 

2.  A  bodkMUor  dadneti  10  per  oant.  fkmn  tho  nuvkod 
priot  of  hii  booka,  and  after  tUa  baa  a  fain  of  26  par  aant 
Ha  aella  a  book  for  $7*20.    Find  tbaooatprioa  of  tba  book, 
and  iHiat  per  oant.  the  maited  prioa  ia  in  advaaaa  of  tba 
eoatprioa. 

3.  Wbatanmofmonajrdapoaitadin  a  bank  at  tba  and 
ofaaebjaarfortba  nazt  thrsa  jaan,  wiU  amonnt  to  tbe 
aama  anm  aa  $6000  dapodtad  now,  banka  paying  4  par  oant. 
par  annnm,  intareat  added  yearly  t 

4.  Tbree  ponnda  of  tea  and  foor  poonda  of  eoffoe  eoat 
$4.  If  tea  were  to  riae  20  per  oent.  in  ooet  and  ooflfee  to 
deereaae  20  per  oent.  the  same  qoantitiea  would  eoat  $4*16. 
Find  tbe  price  per  poimd  of  eaeb. 

6.  The  gRMM  rental  of  an  estate  ia  £18,600  and  dednetiona 
ariainff  from  ratea  and  tazea  at  8  «.  in  the  ponnd,  and 
intareat  on  a  mortgace  of  £8000,  amonnt  to  16  per  oent.  of 
this  rratal.  What  is  the  rate  of  inteieat  paid  on  tho 
mortgaget 


1.  find, 
oft 


xzvn 

•ORWI  lo  «Mv  pliMM  of  dteinali,  tkt 
U)  18t 

S.  Wtom  tit  Utl  priM  of  a  Una  of  goodi  a  ponhaMr  it 
•Uoiwod  a  tvada  diioowit  of  SO  par  aaati  a  ftotlMr  diaooBBt 
of  10  pir  oantoff  tiM  trade  prioafor  taUag  a  quantity,  and 
a  itiU  fartlMr  diaoooat  of  5  par  ooat.  off  hia  bill  for  eaah. 
find  kia  fain  ptr  oant.  by  mmng  at  10  par  oant.  kis  than 
thalirtpriaa. 

8.  A  and  B  ara  two  railwaj  oompaoias  that  paj  laapao- 
tifilj  41  per  oant.  and  1|  par  oent.  par  aannm  on  thair 
llOOihana.  Whan  tha  prioa  of  a  ihara  in  A  ia  lOU  and 
and  in  B  ia  88i,  what  ia  tha  asMNiat  of  nonoj  whioh, 
whninfaittd  in  GBa  rather  than  in  tha  other,  wonld  giTa 
fiae  to  a  diflHtnee  of  inaoBM  of  $81*60 1 

4.  Two  a^Mela  of  a  oarriaga  are  8  ft.  9  in.  and  4  ft. 
Sin.  laqMotiTaly  in  diaoMter.  How  fw  wiU  tha  oarriaga 
hava  fOM  whan  one  wheel  haa  gained  18  renilntiona  on  tha 


8.  Tha  two  eidea  of  a  right-angled  triangle  meaaora  6  in. 
and  18  in.  On  the  eidea  and  hypothanoae  ai«  deaeribed 
aemi-oirelea  towarde  the  oatiide;  iind  the  area  of  the  flgora 
bounded  bj  the  three  eemi-eirdeB. 


ofi 


XXVlll 
1.  Find  the  enbe  root,  oorreet  to  two  piaoeeof  deeimala^ 

(a)  8; 


w 

v.^.*  ^  Pw  Mt  M  Mfi,  aad,  aflw  ttOiaff  OM. 

kiOf  olit.  hai .  tka  OM  thM  of  tU  Mtiadtr  kiM  ^ 
■••aMloNUlDroiil)roBt.|MlfolUi60tl.    Wbiitadmoi 

tkrt««tiitwWtth«t«vbttgiano#15p»,«U 
mnJL^JH^  »«*•  •  tea  for  1  ,•«  rt  MlOO  iMT 
ut  Md  or  thit  jFMT.    Mbiiij  btlBf  worth  5  pw  6«it.  wr 
PiJ  tht  S  TMn' mat.  ^^  *^ 

l»tt  i«la,d  $8546,  whrt  It  tht  tlMttt  of  oi«h  f  ^^ 

tJ;  tf  "J^iT^,^  toodo  it  40  p»  OMlt.  fa  id. 
^   wS^K*^  to  triling  «.«  .  lb.  wdHit  I  0..  too 


1.  Knd  the  wnura  not,  eoneet  to  ftnir  pImms  of  doei- 
BUUf ,  Of: 

(«)  1-7; 

0)  0-218. 

2.  A  l^  000  yd.  of  iUk  »t  96  ot.  •  yd.,  Md  idl.  it  rt 
ooot  1.  jdvinf  in  payment  a  nine^y^y  note  for  $700-00 
whidi  he  at  onoe  diwonnts  at  a  bank  at  6  per  omt   n^ 
annua.    Find  the  gain.  ^^ 


8.  Wliat  miift  be  tbe  marlwt  vahw  of  6  per  oent.  etoolr, 

M>  tlMt  after  pejing  an  inoome  tax  of  16  mille  on  the  doUar ' 
itmi^yieldSpflreeiit.  ontheinveitiiientt  ' 

4.  H  W  i«  needed  to  paj  for  feed  and  the  labour  of  20 
■en  who  lOant  a  flew  of  180  yards  wmaie  in  2  dnya,  how 
mnch  would  it  ooet  and  how  long  woold  it  take  to  plant  a 
fleid  of  40,000  iquare  yarda,  employing  60  men  f 

«.  'L?*  f*^  ^»  ^' ^»  o*  •««»««•«•  40  ft.,  46 
ft..  60  ft ,  in  length.  Prom  a  point  M  in  AB,  26  ft.  fkom 
tte  vertex  A,  a  line  MN  ia  drawn  paraUel  to  the  baM 

Kndtte  areaa  of  the  tw«f  similar  trian^ea,  and,  taking  thi 
dMtoenee  of  tlie  anaa,  ▼erify  the  mle  for  finding  the  area 
ofatrapaMld, 


1.  Find  the  enbe  root,  eoneet  to  thzee  plaeea  of  ded« 
mala,  oft 

(a)  0*678; 
(h)  0*0159. 

2.  Whieh  is  more  inrofltable;  to  boy  wheat  at  86  et  a 
bnshelat  8  months  (mon^  being  worth  4|  per  eent.  per 
annum),  or  for  82  et.  a  bushel  eash  f 

8.  An  agent  reeeived  a  eonsignment  of  wheat,  whieh  he 
sold  at  80  oents  a  bushel,  eharging  a  eommissi<m  of  2  per 
eent.  With  tiie  net  proceeds,  after  reserving  a  eommission 
of  2  per  eent.  for  investing,  he  purchased  lumber  at  «28.00 
a  thousand.  If  the  former  commission  exceeded  the  latter 
by  18*20,  find  the  <|uantities  of  wheat  sold  and  lumber 
bou|^ 


MUOBLLAlllOim   IZAMPUg  ||§ 

4.  A  27.g.Uaii  keg  it  hiUf  fnU  of  wine  f  puw,  lOpar 
the  pereentMfe  of  iti  purity  now  f  ^'^m 

5.  A  merehMit  mU  2400  Jb.  of  lagw  al  Set  a  lb 

t-ining^per eent.;  leooib.  iiteet.  Xi^ 
oent,  «id  leOOlb.  .t4(  ct. .  lb.    If  onthe  whXhJ»^ 

aOpw cent.,  And  at  what  •dranoe  on  ooit  the  iMt  iJlT^ 


1.  BaqpWM  the  gnunme  aa  a  deoUnal  of  the  onnee  Tk^. 

2.  Aboni^tadnif  ttoreandagioettyrtowfortTOOO. 
and  woeiTed  $660  wnt  per  annum  for  the  two.    He  milde 

Jif^^i;  r  *^*  ~**  *******  ^™«  ■*«"  "d  »  P«  ewt.  on 
the  ooat  of  the  giooeiy  store.    Find  the  eoet  of  eaeh. 

«/ Jtr^^'T*  ?  ^  ^™*  ^  ^  y*--.  W0dnein2yea«. 

J^^L^®^*^*     What  «,m  paid  now  woSd 

eaned  the  debti,  monay  being  worOi  6  per  oent.  par  annum 
oompoond  intereat  f  *^  •bbiuii 

4.  Five  lonrdiatanoe  ridera  go  ronnd  a  einmlar  traek 
8.  9, 10,  11  and  12  times  leepectiTely  in  one  hour  If  all 
•tart  together  when  wiUaU  be  together  again!    Howmany 

eeoonds  start  should  the  ftotest  man  give  each  of  the  o^ 
that  aU  may  finish  together  in  a  raoe  of  20  times  around  tiw 
trackf 

6.  Knd  the  cost  of  fencing  on  both  sides  of  a  raee-traok 
7  yards  .ide,  around  a  droular  piece  of  land,  the  radius  of 
whict  f?  jM  jards,  at  12i  cents  a  yaid.  (T^ike  V  aa  the 
im^nrwd^sfttion  to  the  ratio  etd.) 
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1-  Theeagto  wviglit  258  gnini,  nine-tenths  pan  gold; 
1809  Mnr«reifni  ireigli  480  oonoM  Troj,  eley«n-twelftlii 
pan  gold.  Find  tlw  yalne  of  one  ioyenign  in  the  tanntoC 
the  dollar. 

2.  A  nuui  has  the  ehoioe  of  lending  hie  monej  at  7|  per 
oent.  oompoond  intereet,  or  at  8  per  cent,  limple  intenat, 

mon^  and  interest  to  be  paid  at  the  end  of  8  jean.    Show 
which  is  the  better  investment. 

8.  A  dealer  shipped  200  bamls  of  apples  to  liTerpool; 
the  avenge  eost  of  the  apples  was  $8-75  a  barrel;  for  wiiat 
sun  most  he  have  the  apples  Insured  at  |  per  eent.pnmiiim 
to  goaid  against  aU  loss,  in  ease  of  shipwreek,  his  other 
expenses  being  $75  f 

4.  If  a  eask  oontains  4  parte  vinegar  and  1  part  wine, 
how  mveh  of  the  mixton  nrast  be  drawn  off  and  water 
sabstitotU  to  make  the  oask  contain  vinegar  in  proportion 
towateras8:2t 


5.  The  length  of  a  room  is  H  times  ite  breadth  and  the 
breadth  is  1|  times  ite  height.  The  room  contains  1820 
enbio  feet,  And  ite  dimensions. 
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1.  The  velocity  of  lii^t  is  186,887  mUes  a  second;  find 
the  velocity  in  kUometns  a  second. 

2.  A  man  after  paying  an  income-tax  of  9  d.  in  the 
poond  has  £4812.  10 1.  left.    I^d  his  income. 

8.  A  man  investe  $6000  in  5  par  oent.  stock  at  120;  at 
the  end  of  one  year,  having  jmk  reedved  tto  yeuly 


w  \ 


tfh^'ilS'H^'''*-    «*>'''»»«»>  better  Off  i.  he  tl«n 
If  he  had  lowed  hii  money  »t  6  per  eent.  per  Mumm  f 

4.  A  oloek  lofiee  8  eeoondi  in  emy  honr     At  4  n  m 
•«d  9hrt,  tod  uie  »din,  <rf  the  eonemtrio  SS.  \Am. 
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1.  Find  the  ayerage  length  of  the  calendar  year. 

^;  ^I^""  ^  '  notefor  $100,  payable  in  2  yean  and 

when  ahonld  Oie  money  be  paid  to  him  eo  as  to  allow  6  Dw 
cent,  oomponnd  interest  for  the  money  and  what  i«  ^ 
prewnt  value  of  the  notes  f  J^  «a  wnat  is  the 

8.  An  agent,  A,  insures  a  oarso  for  iSO  nnn  •«.!._ 
aKreiMiiidar  «t  I  perwat..  irtrfle  D  tab.  4  of  B'TSL  1 

with '^7  »»«*  Wdd  90  per  cent.  po»  m»rt  b.  mi«d 
«ft  24  oonoa.  65  per  oent.  pa«.  «  flurt  th,  riter^ 
be  80  per  oent.  pore  I  '  ^^ 

tte  form  of  a  reoton,*,  with  .  .enu-«i«le  rt  .Mh  end  tf 
the  length  of  .  «de  of  the  «otM,tle  i.  twioe  t^TL^'  ^ 
« end  jnd  the «, „f  the  plot  ie 4466M  «„^ ^.^ 
ooet  of  fencing  being  $1-00  a.rod. 


lU 


I   i 
1 


diraltod  water  iu  gnuBBMt.  -^^w^  v» 

A^i?:  -^  "!^,  ■**"  P«y*n«  •«  inoMiie  tax  of  M  mill,  on  tht 

WM «26,  how mneh rtook ^d he bny  t  "»"«««» 

*;  ?  i  5J  ■*'■  "'"'•y  *V*li  *  0*  B'»,  and  *  of  B'l 

y«»8monUi.  rt  6p«  omt.  i.  «522S,  how  n>»>h  moii«y 

wh^ '2^'^.'*?^  **  "^  P»I*  <••"«»>«  hexagon 
»ho»  dA. »  1  deeu»^.  At  wh,t  »tt  m,^  wrtriow 
^^,S!!S?  '»J!*'*»  All  in  16  hon»  ,  .yliadried 
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wnLl^h^n??/  *•  •to«*Ph«»  i«  14-7  ponnd.  on  the 
JJ^md.,  Und  the  p,«««  in  ,»»»...  on  the  .,„« 

«nd"uilSt'^t£elTtrjr'''-  f  <*  '~— 


*»».    omwbUm  the  peramtatt  ia  «  h  mm. 

J^fcBlMiag  worth  16000  it  toi«R  J  «,  tfcrt  In  «««  rt 

li^r^"^-  '^  *••-»»«.  *b.»rb£ 

zL^^^  •««»»»  of  «oBP  with  th.  i«»«tt,«i; 


«.•  LlL?^?  ^"^^^  ^"^  ^"^  ^"^^  «w  p««»^;  and 

the  WBight  of  a  ciilMo<»Blia»|w«f  iiqnii,a^^^^ 
2.  A  man  whoM  inooiBt  k  ^2800  p»i  an  iaaoBM  ^x  of 

not  ^pt  ftxMn  tttation.    If  his  i»«t  income  ii  12769-06 
find  how  mmsh  <rf  his  income  wi»  CMBipt.  ^  "^«« 

8.  A  man  invested  a  oerUin  lum  in  8  per  cent,  ttook  at 
76  Md  anotter  enm  gieater  by  $8000  in  6  per  cent,  rtock 

«iao.    If  tlie  income  from  the  latter  exoeedi  that  fkwatlia 
former  by  $184,  find  the  anme  inverted. 

4.  Two  tr^  start  fh>m  the  same  place,  one  at  1  p.  m. 
and  the  other  at  2.80  p.  m.  Tl»  latter  overteket  te 
tormer  at  7.80p.m.     If  the  foroMr  had  ben  8  nilsa 
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ft»th«rtli«i  it  WW  whMi  tha  latter  ttarted.  it  would  not 
!»«▼•  been  overtekm  till  o  »  «.  wTviJ  ^^  ■** 
t^^^         "▼wwMn  ttu  9  p.  m.    Find  the  ntee  of  tkt^ 

5.  IJe  diMieter  of  .  eimlM.  pirt.  of  leiid  ie  18  fa^ 

«^  thit i. out oiit  •  oiio«l» plat, of  nidiM « iiMoTM^ 
the  wmirfiidor  of  thf  lend  ie  moulds  i«^  «1t!?*^ 

dnnUiir  ptate  oneSjSrj 

the  diMneter  of  thif  lOtte.      "^  "■  "**  ««»«•     Wnd 


! 

! 


xxxvm  ' 

1.  A  enbio  foot  of  irrooidit  iron  will  w»t»i,  ^-    ^«- 
th.  i«i^  of  .  eabto  ctimrtw  rt  ^ttr^' 

th*  otMt  of  ttw  bnildiiig.  *™" 

4.  A  (iwealatw  bought  two  honM.  the  Ant  «..«._  i 

,  "••  *?'JJ^  '-*  8  P«-  OBit.  on  tS^^  'Si."?': 
gKiiiwM^WO.    Ki.dhi.netgitfnp«o«,fc        ■    ^  "' 

8.  Two  iriiaels  Used  on  panUd  Oatta  12  «fMt  .«»»' 
«vol^  in  U»  «mo  ptan,.    If  tta  ^Trt  tb.  Slta^ 

r«iuired  to  pM.  .rouid  the  ,ri«U.,  •ni»S^  b^ 
.to  oroM  itNlf  betwm  t^  wheeb.     ^*'*^  *^  •*»*"« 


I  ! 
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1.  Qhw  that  1  laUon  of  dirtUhd  mtn  mMk  ia 
P«»fc.  tad  that  1  e.bl«  foot  rdtaauTw^ 

«.  IVom  1870  to  1880  U»iK)|wl«toa  of  .  town  lii(»«rf 
»  p«  «rt.,  ftom  1880  to  1890  It  dwnWw  Srt!r 

n»a  the  popotatton  fa  1880.  "™  "  «»"  "y  8781. 

8.  A  rnw  hoidi  15,000  .todi  worth  80.  wd  it  h.  W 

fa^ V.'tLr'-,.'^  rt  78  h.  «„  fa«^  k;,  ^ 

faoomMU,  bofo,,  h,  «HUd  a«eot  Ui.  tnatbr  .«hrt^ 

i»««-ed  2  fa  prie.i  tod  how  hfa  toeometaMwtlW^ 
■^Aii^  lo«»d  880O  p««  of  it  rt  6  p«  omt.  «rf  tt. 

ISCTSLT^ '••***'•  "^ '^  "«'«'•*  tS 

Jrta  th.  two  oi«*t  eiiolo*.  ,  Mrt  of  tifaaMhtt  fl-T  ^ 

aV~Vl«»  p-ti  fato  whid.  thi.i;^s52k  'bTf 

«wto  who«  emtr.  to  fa  th.  «»»ob  fangwt  MdwU^ 
tooehei  the  two  eimlM.  "™«w»  ana  wueh 
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10-6,iUiIi«»U„„f  itatongthrt^.*;,:^^"'-;^ 

^of  r  F..  .h.wth.t.t«2-p.  th.  ton^SSSSS 
»«*»  M  Bomewhat  gwrter  than  89-882  inohM  • 

^^S^'w-^fadS;  "^  •'"'^'  -th.  m.h.  to 


ni 

fi  I! 


I.  A  IBM  boirowi  $12,000  ftir  •  jfittr  III  8  p»  awit  and 
.  T  ^  •*  «  P«  •«».  p«  4ii«flir.7Mr,  eonpomidiii^ 
iaiwtit  •!  tiM  Md  of  tMii  qiur|».  Him  BMh  Booirwai 
htk«f«BMi«tattlM«idofthtjMrf  ^^ 

8.  An  Hrat  iMtiTw  a  (wnrignmmt  of  flow  tod  It 

intlraolid  to  iiiTMl  tho  pfoeoodi  in  famlMr  hATint  NitfTod 
Bit  Wpo  oooaiHioiii.  The  two  oommiiiioiis  mmm%  to 
WO,  Iho  fbroMr  oiooidiiiff  tiio  Uittar  bj  #7fiO{  And  tbo 
rate  of  oommiMioii  rappoood  tbo  mum  in  omIi  omo. 

4.  A  iiMWMi.  hi.  «q^to|  50  p«,  e«it.  j«ttlj  iMi  1800. 
zi-^«*!?  <rf  8  jMrt  hit  oMtia  It  884fiS{  iHuil  wai  it 

8.  ^nMddMofftiif|it.aiiiMtri«i8]oa«o8litt,8ftot 
•ad  10  fsot  in  kngth.    On  tbo  bnwttniiM  k  dMoribod  » 

«Mi|^  iHiOM  othor  iidtti  ■»  17  fBtt  and  21  Itot  ill  kBithi 
MaB8i«  liniilw  to  tbii  an  dflieribed  on  the  otliar  tibiidot 
ofthogivon  tringio.    Find  the  aioM  of  tiM  trlMiglM  thna 

nMfBMd  and  ihow  tiint  tlM  torn  of  tiio  MOM  of  tilt  two  ktttf 
Ittqnaltotliatofllitilonntr.  -•fwoiawr 


1.  A  wine  mereliant  mizet  three  <iQaIitiet  of  wint  in  tht 
proportion  of  I,  t.  4  with  10-7  lititt  of  brandy.  If  tht 
brandy  formed  iS  of  the  miztnre  And  the  number  of  Utrea 
of  eaeh  wine. 

2.  A  holdt  againat  B  a  ninetynlay  note  tor  $640;  B 
oflteiA  immediate  payment.  Find  what  ram  he  thoold 
payrappoaing, 

(a)  the  rate  of  d««JcHm<  to  be  C  per  eent.  per  annmnj 
W  the  rate  of  Mi<wi»rt  to  be  6  per  cent,  per  aniMMi. 


167 
t.  A  wnliMtor  in  bniidiiif  m  hoom  paid  S|  Umm  m 

■MMh  ««  "Mt^fW  ■•  lor  kibor;  hid  Oit  totl«  eort  8  p«r 
«ail.  mon,  Md  ih»  fanm  10  ptr  oMit.  Bum.  tht  wlnto 
wrt  would  haft  bMD  16746.    FiadtlitMtaidMrt. 

4.  A  BM  iBTiotod  18000  in  8  p«r  e«t.  Hook  •!  76.  Md 
OaoOO  iB  anotlMr  aioek  •!  90.    If  Us  iaoooMfRiiiitiio  latter 

VUL  by  tlia  latter  atook. 


6.  Tha  baoo  of  a  datMni  ia  8  feet  bj  H  teat  and  tha 
eiiteniaoiitei]ia8fBatofwat8r.  If  180gallonaofwi^aia 
added  idiatdapth  of  water  wiUtlMtatlMi bet  Agalkmof 
water  waii^  10  poonda  and  a  eabie  foot  of  water  w«i^ 
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1.  AaaaboiigbtlOOTd.  ofoBeUndof  etothaiid  160 
yd.  of  anotlMr.  tba  total  aoet  being  $I76>00.  Tbe  fbtoMr 
waaaoldataiiadfaMeoC20pereeiit.  andtbelatter  at  an 
•dfanee  of  26  per  ewit..  and  tbe  anniiaeetfed  lor  both  waa 
$686-00.    Wad  l*e  aoat  priae  a  yd.  of  aaeb  Wnd  of  elotb. 

2.  A  wine  nerebaat  miiad  tiiree  kiade  of  wine  wwtb 
60  et.,  00  at.  and  70  et.  a  qt.  in  tbe  proportioB  of  8:2*1 
and  to  tbe  miztme  added  2  gal.  of  water;  if  be  eold  tin 
mixtBre  at  70  et.  a  qt.  and  gained  80  per  eent..  bow  mnab 
of  eadi  kind  of  wine  did  be  eell  f 

8.  At  what  time  after  8  o'doek  are  tbe  minnte-band  and 
tbe  boor-band  of  a  watob  first  at  rigbt  angles  t 

4.  A  man  seenree  a  net  ineoDK  of  |2812*20  from  a  flied 
iiiaiy,  and  tbe  rent  of  a  boose.  OntbeboBee,iHiiebniite 
lor  ^  a  month,  thera  ia  a  mortgage  of  ^000  at  6  par  emit. 


UB 


IMr.Miniiai,  $1000  bmumm^  aft  14  m»  «m.*  — ^  i 

wt^t  o(  •  piM.  of  tkta  dHfUag  80  lii  tall'  iJri^ 
U«rt  .  «drf,  loot  rf  rtrt  *2SiI«»po^^ 


:  'I  * 


zun 

V ...J^*  WiWi  in  four  aoiilht.    ^  mv  tb« 

**»  .U  th. gW,,  7 boji  «id 3  ■«  taiw o« wriSrf    ' 


6.  AiwteBgalar 
iMNMtd  10  ptr 
pir  owl.  bM  ifti 


■oUd  is  hianwred  nattt  ite  teogtli  is 
,  sad  its  width  15  pw  osnt.;  bj  wlisl 

f 


1.  Two  trains  UO  yd.  and  180  yd.  kmff  NspsetiTdy, 
Piss  SMh  othsr  morinff  in  the  ssms  diraetion,  in  2i  min.. 
Md  moving  in  opposite  difsetioos,  in  i  min.  Find  the 
nlM  of  tho  trains. 

S.  AnwahsTintlSMMin  sssh  invostsd  H  in  stoek  al 

!1?J!^'^.^  «*••"*•»  ■ft^WMfds  irtisn  it  had  riswi 
to  1081  hs  sold  ont  Mid  infostad  his  monsj  in  •  mortgno 


■t4psr0snt.    If  hs pdd an ineome 
dollar  what  was  ths  ehaags  in  his  inooms 


of  16  mills  on  ths 
f 


8.  ▲  psnon  anaaaUir 


his  oapital  80  par  ssnt. 


kss  a  j«u4j  sipsnditnra  of  IBOO.    At  ths  sad  of  4  , 
his  s^^  amoonts  to  $18,068;  and  his  original  capital 


yoan 


4.  A  mirahant  marks  his  goocb  at  an  adTaaos 


-  of  86  per 
on  sost.    AHmt  ssUing  I  of  ths  goods  he  fln^  that 

of  ths  goods  hi  hand  are  damaged  so  as  to  be  worth- 
less} hs  maiks  the  ealeable  ffoods  at  an  adranoe  of  10  per 
sent,  on  the  maAed  price  and  finds  in  the  end  that  he  has 

80  per  sent,  on  eost.    What  part  of  the  goods  was 
jedf 

6.  Abarofleadwhoeeeroee-seetionisaiegalarhezagon 
of  side  8  em.  and  whose  length  is  80  em.  is  melted  down 
with  a  rod  of  sine  iriioee  diameter  is  1  em.  and  iHiose 
Iwigth  is  16  em.  What  is  the  edge  of  a  cube  of  sine  which 
^len  melted  down  witii  this  alloj  gives  an  alloy  consisting 
of  e<|aal  parts  of  load  (md  sine,  If  1  e.cm.  of  kad  w^^ 
11*8  g.  and  1  can.  of  sine  weighs  7*1  g.f 
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^    *-^.***«^  *»  ««»  AMI  April  1,  IM    aad 

Oti.  U,18W.|800t 
»^-    1.1891,1860. 

^^!^tJ!!Tj:z^!^  »*•«•  •«  »«^.  1»  l«t. 

•MftpigrMBltowvirlktiatMiittodirtst  ♦  *'^» . 

»P2-»  «•  tfc. .,««  tab.  wfcrt  h  tfc.  i«,tfc^ 

Sal  kTS^OT^  ;  '*•'«••'•'«» -Ufa,  th. 

«>*  iruMetiim  «a897.    Whrt  dM  the  .Joth  .ort  klm  . 

■all;  «ii?*Ji!S2'^^  "**"'•"'*•  *  •»«  » 

!!__  ^JJ**"  »"i|»rthr«ly,  walk  'jB  oinnlu  tndawliow 
"**"■*««•  "»».  10  «d  18  Bite,  rrii^fltMyyiuS 


8.  A  ptrtum  iofmUM  momf 

«o(rt)  fortnti.  "  ^  **'  !>«•  ««t.  of  the 

iu^u*  TJ****  •^^■*  '■'•"^^  *•  #«W  how  iliiai  ha 


ml 

■Rl  W,'l 


4;  A  nlkm  mtiaiii  277274  eobie  indiM*  a mbU  ftw.t 
^  ^im  ••  witer.  h<m  mMy  gaUon.  of  jDewoiy  wm  wf^ 

th.^^piSL'W  -f  «J  «*•  of  10  «Ua.  «  hoar 
rZSS-  iflS'^J    J"*  *"  ^^Mieter  into  a  wctwrnlw 

XLvn 

tad  oort  him  10  per  oTOt.  hM  ht  wonld  have  been  M, 
Kno  tlw  prioe  of  ooal  a  ton.  ^^ 

2.  A  merohMit  mUs  tM  at  an  advance  of  2S  n*..  «^»  « 

8.  On  Dee.  8.  «  aum  boaiftt  80  ahuw  of  •  etrttin  R 

fWamd,  lAioh  be  depedted  b.  ftebrnk,  on  D^^^ 

^oeeede  in  the  bmk.    K  the  bank  iJlo*.  8  peTeB,' pj 

SZl'  ^.f^  b^  P-d  on  the  minimis;.  ^X 
b«lttoe,  And  by  wtat  smonnt  his  bank  balnee  on  Dee  SO 
hM  been  in«r««dth«,n,*  the  .toek  tnZSS^n  ' 

vJ'i^J^  *''°*^  *°  •  ■^«»'  •«*  *>*««  «» 
year  1886 WMSper cent,  greater thm  that dqweifed in  1884. 


MlK^iJAMlOUg   EXAMTUm 


m 

•nb*.  th*  kri^T-i  Vx.  "•,?*"•    Wad  the  ilde  «f  tin 
,  ^mmuig  T  M  uie  approziiiuitioii  to  the  ntio  cjd. 

ZLVni 

wf*«  to  ma.  6  pa.  oMt.  OB  Umon^T^ 

'•  "*•  Pn>*ti  Of  «  Io«n  oomixniy  tor  .  M~  __.  _« 
•tant  to  ««bl.  tb.  di»cto»  toidd  SoOOO^T^ir?; 
ft»»I.  to  pv  «(»66  tor  o«rt  of  ■«««Z;t  t  JTZ! 

4.  A  man  with  an  inooBi»  of  iflon  m.  i»*..  -«^  j 
twth  of  it  upon  »oAi  ln,3Ii     ™  •  y«»  •Pttidi  one- 
«poii  foods  imported  under  an  atwrage  duty  of 


IM 


H 


aOpvMHt.,  MMlMii  to  Urn  •!  a  pnit  of  25BaraMi 

?^,*-^.**.^  >9«ii«  »  tdwi  by  tlO.  ii>dfa««i 
■■■inii,iwd  li  i*il  ^«r  tMt.  9kmm  Mtoal  ecit  ia  U 
PiyiMrtotlMiBpniii^aiif  »  «» 

^^^1*^  ^  "^  "^^  •  *«»J»  •'^k  irtiot.  inter- 
IIrJS!"Ji  S^^***  'Wr  "^»»  ««  n«nin«  «•  10, 
2Ljb  «^J~  ■"  ^••-    ttOreaiOBtiieiMMeof  the 

^~ ■'y  ""y  «l  m  oat  roucl  mmt  in  abnatt  at  tha 

««»*iftiii.  (Ttta¥iaaiaijiiiiniaiaiiun  to  tha  ratio 
0*  a.  / 


:f 


1.  lia  kaw.  liiMait  and  aseoad  kaadi  of  a  wateh  ai« 
Wlan  fliat,  after  12  o'oloak  wfll  tha 
li  haai  pwrfaati  badnrarda  MMettha 
IM  Mv  and  tha  aunnle  lianda  t 

1.  AJ^/y^  •fftwgiwy  miafj  is  W.OOO.OOO  and 
•  ■*™'';^  «■  bwaaid  m,fle0,ot»  at  4  p«r  oMt.  pw 

CMwoitint  OTunati  4i  ^m  amt.  af  tfaa  i^qm  mo^Ib 
IHHitditidnitate  MM  bitf  <tf  l  pJw.  wtl 
if^atlaailili4a)iaatoba  plawd  aMa  for  tba 


i^hrrMttdiBTp^asi^.  ilaek  i^  TO|.  and  baying 

«»f«l^-y«»*.  dWiiPdaaM  ont  at  m,  p.^ 
4Mit.  orolBRaft  on  aadi  tanaMlion,  and  inrmaiod  hia 
om^  altogathar  by  1110.60.    Hair  ■neb^ktinyentf 

4.  Amarahantboyaa^Mntityaf  foadi  and  MUs|<tf 
#  al  an  adranoe  of  M  iRiiirt..  and  i  of  it  at  an  adyanoa 


VBCELLAlflOITB  MXAMFiMK 


m 


^  •»  quitai  iiiM«l6«We.  What  percent,  profit  murthT 
^ontiw  ,««iifcr  that  he  miV  gnto  iS  pj^^ 
th*  whole  tnuMMtion  f  •  i^  cm.  on 

..  ^\^\^  P*P«  76  metwi  lonff  weigfai  840  Kg.,  tnV2  if 
it.  utmial  dhuneter  »  8  cm.,  cUonlate  the  thietaL.^ 
men  that  1  c.cm.  of  lead  weigh.  1186  g    ««™»».  o«iif 


1.  Find  in  oentimetret  the  edge  of  a  onbie  bloek  of  lead 
wt^wei^aton,  given  that  a  cubic  centimetre  of  lead 
weighs  11*86  grammec.  ^^ 

tt  J*  ^^"^^  invited  cqnal  rams  in  4  per  cent,  stock  at 
1151  and  8*  per  cent,  stock  at  W.  brokerage  i  per  cent. 
After  paying  an  income  tax  of  16  mills  on  the  dollar  hia 
net  income  was  $47724.  He  then  sold  these  stocks  at  the 
■•meqnotations  and  invested,  to  the  nearest  share,  the 
proceeds  and  his  nat  income  in  4  per  cent,  stock  at  109J, 

L^^^if^"*,*^"^**^**^**"*-  Ktte  rale  Oil 
moomes  l»w,  in  the  meantime,  been  changed  to  18  mills  on 

the  dollar  find  his  net  income  from  tt^  new  stock. 

8.  A  bath  can  be  filled  by  the  cold-water  pipe  in  9min 
lad  by  the  bot-water  pipe  in  lU  min.  A  per«»  leaves  thi 
ftaOi-room  after  turning  on  both  taps  simnltaneonsly,  and 
Jrtimis  at  the  moment  when  tiie  bath  shonld  be  fall 
Fmdmg,  however,  t^at  the  waste-iape  has  been  open,  he 
nowdoeesit.  In  8|  min.  more  the  bath  is  fnU.  In  what 
tome  would  the  waste-pipe  empty  it! 

4.  Adwlerhas  1000  hats  for  sale  ;   at  first  he  sells  so 
as  to  gam  50  per  cent,  on  the  cost  price,  bi^  irfter  a  time  ha 


IM 


Wti  tte  iMnindtt  i»  for  what  1m  om  0Bt  aad  flaAihtkmt 
on  tiMM  latlw  MiM  10  m  MBt.  If  Ub  totia  ptfn  be  29^ 
par  oent,  Iww  muj  iMli  did  ]HMUatAgaiB«f60|Mv 

6.  l^w«l|*t<if5OOfertofroi|adoc>w«wiwlt0^1b.; 
flnd  its  diMMter  if  «  enbie  £m>I  of  ooi»per  irai^  566  lb. 

The  Mme  wire  ig  6Mt  into  tht  fonn  of  ft  liollow  ^jttad« 
of  I  in.  intamal  di«n«tw  and  8  in.  long  {  And  iti  ezterMa 
diameter  if  1  eabio  foot  of  tliii  eait  eopper  wei^  661  lb 


PABTin 


CHAPTSB   I 
HOfW  ON  TM  sniPLIB  TRBOIT 


1 


ft~tt<»-l  numlm.  Into  SSSTm^  tt  ^SSSSf  ?* 

tt«i  «>-««»  .^  into  th,  Md  «t  frMtoMl  n«S^ 
A  ■w— ,  y^  hw,  >«en  ,im  to  tt«  ■mlti.jijrr!; 

"«^  «toirirt(  tor  II  ,w  «,  that  4X8^^;^  2 
Ifeatnn,  «•  av  ny  tint  |x|  Bniii  tom!SuJTT.^ 

to  th.  miiHWi«tt«  ,«  4X8  to  toittTSSrrrS!;^^ 

«-«^  ^  («,  p.  a)  X  rus^."2 

fnvoHdadlBaidtyariHi.  «»•"«■  fxf  » 

Two  ««^  tt  OTtnoming  tkto  iM|im|tr  -^thn^rfm 

rf  tfc^t,pli«tfa„  of  intog«  tor  .  ™l,  of  mSZ^ 

■HBlfaiaMtioi.  of  integm.  when  ti»  f«,a«tt  m  mU^  to 
»«««•,.  ttmmi^  fcaviBK  their  aaMntoii  towHTta 
tWr  denomimitort.  and  which  ibdl  anka  tlM  --jI»-iS^3 


?t 


us 

?**y*^"^!'*^  *»&»■»■.  tow,  MtlWMMfaB«H«. 

-*^  wU*  wfc«  .ppiw  to  ♦XV  aJXSa 
NNtt,  a^  wfakh  moninw  iImU  b*  iaUaat  to  Ot  thiZ 

rSlL^SLlL*?"**  wiA*  durtl  b.  .dvM  to  lU 
P;«to  wtaMiuin  «<  a  BoUni  nah  «  nnltipUaMioa  ftir 

^B bto b. netbrt ttrt  Ik*  drtgition  of  iniIti|iUe«tfoD 
*J2-2m^  IWttpU-tto.  1.  *i*  „o«„  bHSuS 

Z2L^ISli!2J:!^i!"  ••  «ot«  ,  aw  »mib«  «n. 
»-^««b»  of  Ml,  jb^  ,«rtar.  in  ft,  ««  „„„„»  ^ 

.j-14.  -.*— V7  ^'"^  ■  lit  mi  «t  Bitty,  i»  OM  wUA 


4 
I 


(a)  WkM  ter  tiM  Boabcr 
8-1416e 

,MMliriwnthttti^ttothiiwirtotMfc»a««Z^ 
it  temwn  it  is  poi^le  to  ted  •  liak  to  tlM  r^Tir-- 

^b^  ZTZ^  ?  **  ■••wring  1000,  yet  it  ig  vwy 


■ad  Mwkiat,  the  appmiiiiatkm  wm  ahmjt  nmmmSZ 
termt  of  the  dedmal  point.    SiiiM  in  — nmiiiiiiiili  ^ 

MatflfirafaMiwii  to  be  eoneet,  it  to  more  and  mow  the 
P»«tf«6  to  eril  for  miittipMo«tioiii  end  dirtoioiis  eomet  to 
•  itrted  number  of  iignilloaiit  flgom.        ""^  ~™»  » 

The  following  eMmptai  wiU  nmke  eleer  whirt  to 
ritn&nfflJSJi.*^  '■^^^  17.»15X(^37»  -m^  t. 

172815 
9*278 


,i^J^j^^  <l«-Om  »S72iMl^aS38-27U  <h>rM  to  It. 


XX    XX 

2638-2719)29-3729«6(0-9118R 
36*  3887 


isas 

1777 
45 


110 


I)  : 


Hi  •iqMiviool  tev* 


tVof 


IM  tk«  fOMM  loot  of  m*nm  to  Hfw  igniipm 


I!  ii 


i  i 


f  n 


m*7yM(u.8i»tf 


n 


MflB6 
37-6B)S 


hUtmA  of 


tiM  pwrt  of  the  vool  ■iiM4»  fbwi  it 

OOWB  two   MRM,   ^UmIii    aMll  f| 

flroMuethtdiTi.t>,ii^«Mfk<mtoi!>,. 
«VM«.    TIm  dhrkioii  is  by  tlM  oonlmetod 


4.  <^i  iDOt    In  the  proMM  of  «ztrMlii«  the  eabe 
ro^M  given  in  Chapter  V  of  Pirt  I  tte  diief  diflUml^ 
u  «•  PWMw  m  mderalood,  eonikti  in  fetming  the 
■■■ber  whteh  it  le  he  snbtneled  m  eMh  amr  ignn  it 


«rtk0MiMi]lMCnM 


Mow,  tUt 


ViXthtMbt 


4 
4 

I 

4 

5 


j^        g'7mBi(4ai 


6 

IB! 


At  alidiBt  it    ^..^ 
fCtUtBiabwktht 


!*iy^.>  P*  60  ipT  tlw 


""•to 0075, aad th* atxt tmiaiutS!^ S^'"SJ'  ™i  *»• 
Jwrh  now  «mw  Mid^i2?£i™?3*^ 

"MlM.  ^^        ""•  ■•  •IIBXH,  the  (inimla,  t,„^ 


M 


fbr  H 


•li»  tit 
~     ilht 


4 


It 


uTmnctfi 

M 


i««l 
jA 


i>  -' ' 


It  ii  ihtwn  in  wofki  on  nlfibni  tluit  if  ii-(-S 

«  onbt  foot  hnv«  baoi  foQnd  fi~l  or  «  UMIM  Imi 
foond  bj  mtra  division. 


Had  tht  taU  Mo^  oC  9887-6«887  to  liz 


dgontof 


I 


1 

t 


8181700 
8148884 

KX         X 

8Ua878 


p87.«80W(14.8ai7 


1744 

IOM»ilHD 

180-188 
18-871887 


1084818 
816 


470 
481 


m 


1*  ln^t  to 


tiM 


of  tW 


t,  »i4UiMn«,  7,  la-us,  a,  s-TUMiam 


t.  fiiid,t»iii 


tk«  Mkt  Note  of  tho 


<•  ^STMOII,  7,  n,  U,  M. 


8.  ^—  '^IT    !r  tt  I ■Ill  tUl.  L-  Jl  MMbMfe    A 

iC  MUlipliMltoM  tad  dMiiOM  M^2^^ 


«»7mxe-7i987,  o-siensxi4-7Maw. 
•>iiix6>7i  o-mxO'Ui  a-idiatx^a. 

oomolto6plMiioCdoAJir^  ^        •"■■■■•oa  mim 
0>70n084.8-UU808)  27-6MaM4^08879|  t^S^v^S} 
l-t-t-lilMMt  978>4ii-21tM|  0>Sli^»i7. 
6.  iBtkooviiMqrwiqrilitfoudthiil 

Sf iSi:t?Modr  • '^ '••^ 


*u  ^^ J^^^**"**^  •«»»■  ^»«»  «w»nd  tho  Nuidaiaff 
tluM  figOM  Biglit  Iwvo  boot  obC^Md  1^  miltiplieiiftkmr^^ 

(e)  Write  down  Iho  loemprii^  lUoimili  o^ihidQatfto 

f»    ♦»    f    f.    f 

luddBK  on^  OM  pM^a  diryoii  in  eseh  ««•#. 
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ABITHMSTIO 


7.  Express  ^  as  a  recarriiiir  decimal  and  eonstrnet  aacK 
answer  qoestions  similar  to  those  of  example  6. 

8.  Determine  the  least  number  by  whieh  1696  most  bo 
mnltipUed  to  be  exactly  divisible  by  1113. 

0.  T^  numbers  are  expressed  by  the  same  digits  in  different 
orders;  shew  that  their  differenee  is  divisible  by  9. 

10.  Two  fraetions  in  their  lowest  terms  have  differant 
denominators;  shew  that  their  sum  cannot  be  an  integer. 

11.  If  a  is  a  number  prime  to  30,  then  a  number  can  be  found 
which  is  a  multiple  of  a  and  m  the  writing  of  which  the  figure  1 
is  the  only  one  employed. 

12.  By  means  of  the  relktion 

g^    1    ,    tt-r 
b      f+l"^6(«+l) 

yJ*®*®  «  »nd  r  are  the  quotient  and  the  relnainder  when  b  is 
mvided  by  a,  shew  that  any  proper  fraction  may  be  expressed  as 
the  sum  of  fraoti<ms  with  numerators  1. 
Illustration: 


A- 


'\n 


rTlS' 


13.  Shew  that  no  int^;er  which  is  not  prime  to  10  can  have 
as  a  multiple  a  number  in  the  writing  of  which  the  digit  9  is  the 
only  one  employed;  and  that  every  integer  prime  to  10  has  among 
Its  multiples  numbers  requiring  for  their  expression,  only  the 
digit  9. 

14.  If  fr  is  a  prime  number  and  if  the  fraction  y  (^  ^ 
lowert  terms)  pnerates  a  recurring  decimal  with  2h  figures  in  ite 
period,  Aew  that  the  sum  of  the  numbers  formed  by  the  first  « 
imdby  the  last  n  figures  of  the  period  will  be  a  number  expressed 
by  n  figures  all  nines.  «*i»reMwa 

16.  Shew  that  we  may  obtain  an  approximation  to  a  num- 
ber which  differs  from  it  by  not  more  than  1  -►•  10"  by  stopping  at 
the  wth  decimal  place.  ■'•'•'■^ 


1 1 
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16.  The  only  integers  that  ean  be  added  to  the  two  terms  of 
a  fraction  in  its  lowest  terms  witbaut  ohanging  its  value  are 
equimultiples  of  those  terms. 


17.  If  we  arrange  in  order  of  magnitude  the  tmHttmt  in 
their  lowest  terms  which  are  less  than  unity,  whose  deMBi<> 
nators  are  less  than  a  given  number,  the  fractions  at  equal 
distances  from  the  extreme  ones  have  the  tame  denominator  and 
their  sum  is  equal  to  unity. 

18.  Any  fraction  less  than  unity  can  be  represeiited,  to  as 
dose  a  degree  of  approximation  as  we  choose,  by  a  sum  of 
fractions  whose  numerators  are  all  equal  to  unity  and  whose 
denominatora  are  equal  to  different  powen  of  2. 

19.  Find,  correct  to  eight  places  of  decimals,  the  product, 

57-295779513  X  3- 141592f636. 

20.  Find,  to  three  significant  figures,  the  error  in  taking 
I X  V  X  (6-223)»  instead  of  i  X  3- 1416  X  (6«2227)'. 

21.  If  we  write  down  the  series  of  numbers 

0, 1, 1,  2,  3,  5,  8, 13,  21, 

such  that  each  is  equal  to  the  sum  of  the  two  preceding,  shew 
that  the  sum  of  any  number  of  these  terms  beginning  at  die  first 
is  one  less  than  the  second  number  after  thi6  last  one  summed. 
Illustration: 

0+l  +  l  +  2  +  3  +  5  +  8-=21-l.      . 

22.  The  following  rule  is  sometimes  given  to  divide  by 
3-14159:  Multiply  by  7,  divide  by  11,  then  by  2,  and  add  4  ten- 
thousandths  of  the  result.  Find,  to  three  significant  figures,  the 
error  committed  in  obtwning  15  -*-  3-14159  by  this  rule. 

23.  Find,  correct  to  six  places  of  decimals,  the  value  of : 

-L.  ^ I I         *         I  »  I 1 

1X»  T^  SXSXI  "^  axSXlXS  "^  «XSXSX8XS  ~  SXSXSXSX8XS 

24.  If  it  is  nneertain  whether  the  third  decimal  place  iu 
11-23  -  -  -  is  4  or  5,  find  the  limits  of  the  error  committed  by 
using  11-234  to  compute  ^-^^  ^ 

25.  Can  the  square  of  a  number  ending  in  T  end  in  IKT 


F' 


CHAPTER  11 
SSBIB8 

1.  StriM.    A  teqnenoe  of  nnmben,  as  for  example, 

1,  5,  9.  18,  17,  ...  . 
«.  1,  8.  9,  27,  81,  ,  .  .  . 

in  which  the  successive  nnmbers  are  formed  according  to 
tome  law,  is  eaUed  a  Mr)H.  When  the  law  of  a  series  is 
known,  the  series  may  be  continued  as  fiur  as  we  please. 

As  a  role  the  numbers  of  a  series  will  be  connected  by 
the  sign  +  (or,  it  may  be  -)  j  the  individual  numbers  will 
be  called  temu  of  the  series. 

2.  Arithmetleal  Seriei.    Consider  the  series: 


1+4+7+10+13+16+19+22+. 


Here  each  term  is  made  from  the  term  immediately 
preceding  it,  by  the  addition  of  8,  t.  «.,  consecutive  terms 
differ  by  t>-e  same  number,  or,  in  other  words,  the  difference 
between  consecutive  terms  is  oomtiBt.  Thus  the  law  of  the 
series  is  known.  Such  a  series  is  called  an  arfthmetleal 
series,  or  an  arithmetieal  proffressloii.  The  number 
added  to  any  term  to  make  the  next  term,  is  called  the 
eommoB  difference. 

Any  term  of  a  g^ven  arithmetical  progreasion  mxy  be 
found  without  finding  all  the  terms  preceding  it.  Thus  in 
the  series  considered,  it  is  readily  seen  that  the  sevenUenth 
term,  being  tuOeem  terms  in  advance  of  the  first  term,  is 
1+8X16,  or  49. 
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The  sam  of  any  number  of  teims  of  an  arithmetical 
series  may  be  fonnd  without  aotoal  addition,  and  indeed 
without  writing  down  all  the  terms. 

Bk,  1.  Find  the  ram  of  elsTen  tenns  of  the  arithmetfial 
■eriei: 


1  +  4  +  7  +  10  + 


The  common  difference  ia  here  3,  and  we  have  then  to  find 
the  ram: 

1  +  4  +  7  +  10  +  13  +  16  +  19  +  22  +  26  +  M  +  31. 

The  ram  of  the  1st  term  and  the  11th  (the  Uwt)  term,  is  1  +  31 
or  32,  and  the  average  is  16. 

The  snm  of  the  2nd  term  and  the  10th  (the  next  to  the  hut) 
term,  is  also  32,  smce  (1  +  3)  +  (31-3)  -  1  +  31,  and  the 
average  of  these  terms  is  16. 

In  like  manner  the  average  of  the  3rd  and  9th  terms, 
of  the  4th  and  8th  terms,  of  the  Gth  and  7th  terms,  is  seen 
to  be  16,  while  the  6th,  (the  middle)  term  is  the  average  of  the 
oth  and  7th  terms. 

Thns  the  sun  is  the  snm  of  11  terms  of  avenge  16  and  ia 
equal  to  16  X  11  or  176. 

Since  the  average  waa  foond  by  adding  the  first  and 
last  toms,  we  see  that  the  snm  is  equal  to  the  pr^net  of  the  num- 
ber of  terms  by  one-half  the  snm  of  the  first  and  hwt  terms. 

■Kb.  B,  Find  the  snm  of  8  terms  of  the  arithmetical  series: 

9  +  17  +  25  +  33+ 


sum: 


Here  the  common  difference  is  8,  and  we  have  to  find  the 


9  +  17+25  +  33  +  41  +  49  +  67  +  65. 


As  in  Ex.  1,  the  average  of  9  and  66,  is  the  same  as  that  of 
17  and  67,  of  25  and  49,  of  33  and  41.  Here  then  also  there  is  an 
average  vidne  of  the  terms,  though  there  is  no  one  middle  term 
eqaal  to  the  average. 

As  in  Ek.  If  the  snm  is  seen  to  be 


t^X8={W6, 


or  to  be  equal  to  the  product  of  the  number  of  terms  by  one-half 
the  snm  of  the  first  and  last  terms. 
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Bk,3.  Findthe«unof«3ttnn«oftheiOTi«ij 


3  +  10  +  17  + 


of  ^<^^:is:^ri.T^Tf^:;  s?.  "*•  "^  *•-  <*'-  >-* 

.'.  AwFig*  of  tonm  -  UJ±!  »  220. 
.•.  Soa  nqnin^  —  220  X  63  — 13,860. 

jaewMoniBjt  rtore  followed,  i.  gen«»l,  M,d  m«r  b. 
^>nv»»»ltm^  by  «„pioyin,  ,l„b;d«  vmboi! 


Eg,  4,  Sniii  ton termi  the  aeriei : 

a+(a  +  <|)  +  (a4.2<|)  + 


•otuiJly  writtSrSf  "*  "»*"^  •"  *»»«  teraiB.  though  they  «e  not 

•-«+(«  +  *!)+ +  0-d)+,. 

.•..-J  +  (l-d)+ («+tl)+a, 

where  io  the  latter  equation  the  temia  are  written  i 
Then  by  addition 


u»  reverse  order. 


•  .  •< 


«  (a  +  I) 
2 


8.  QMmttrieal  Utim.    Comider  the  mHm: 
1  +  2  +  4  +  8  + 16  +  ... 
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^y  trnrn  of  a  (iven  geometrical  Droarewioii  nuv  h. 
found  without  todiu,  an  the  term.  preSSSTtt  tZ  te 
the  .em.  eon.id«ed.  it  >.  „»dUy  -erZra."««,Ltt 

I^  ram  of  any  number  of  term,  of  a  ceometrieal  am,*— 
may  be  found  without  actual  addition.     **"""'»'  "*• 

*.  i.  Find  the  ram  of  » temu  of  the  »erie«: 
»f«+l»f 2H 

H«.  th.  e«am«n  ratio  i.  2.  «rf  we  haw  t.  tod  the  ram  of 

»+«fm-24+«+9(H-193+3M+7(l8. 
Denote  the  mm  sonf^  by  >. 

.-.   »- »f«+iaf24+48+9ftf  192+384+768. 

■••  2f  -      W-12+2H48+9»+192+384+7»fl536. 

second  equation  we  have  equation  firom  those  in  tlie 

•  =  1636-3-1633. 


Il: 


ill 
)  '■  I 
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Ek.  9,  Find  Um  iimi  of  35  temut  of  the  Mriest 


Hmt  the  eommon  ratio  b  i,  and  the  36th  torn  ia  2X(i)*«  or  ^. 
Then  hnrinff  in  mind  the  tenne  not  written,  let 

BnbtTMting  the  nnmben  in  the  leoond  from  thoee  in  the  first 
•qiution,  we  have 


|i-2- 


8": 


••-*(2-ir.)-3(i-|,). 

Bae.  S.  Find  the  som  of  n  termi  of  the  series: 

•  •^ar-ha  r*-H  •  •  •  • 

Hera  the  eommon  ratio  is  r,  and  the  nth  term  is  a  f*-«.    Then 
let 

•  — «  +  «r  +  of«  + +ar*-*+ar»->.. 

.*.  n  -■        o  r  +  a  r*  + +  a  r*"*  +  o  r»-»  +  o  r*. 

Then  (1),  if  r  is  greater  than  1,  we  have  by  sabtnetion, 
r§  "§   MB  at'*  ~  a; 
.-.  •(r-l)-a(r"-l), 


'.  « 


r-1 


o  —  o  r*; 


^li 


and  (2),  if  r  is  less  than  1, 

»  — r» 

,.-.t(l-r)=:a(l-f-»), 

1  -  r» 
.  .  •  =  a • 

l—.r 
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In  the  nsnlto  of  Ar.  5  an  to  be  fornid  the  nilef  for 
writing  down  the  ram  of  any  number  of  terms  in  ageomet- 
rieal  progreeeion. 

Ck>naider  now  the  lerieat 

Quoting  the  result  of  Jb.  5  we  eee  that 

The  ium  of  20  terms  =  1-^I^|^**  =  2-5x5- 
The  sum  of  00  terms  = 


^2"* 


The  snm  of  n  terms  = 


2- 


2»-x' 


It  is  then  seen  that  however  many  terms  be  taken  the 
ram  is  less  than  2,  bnt  that,  as  more  and  more  terms  are 
t^en,  the  snm  becomes  nearer  in  yalne  to  2.  For  the  snm 
of  five  terms  is  less  than  2  by  the  number  I7  ;  the  sum  of 
six  terms  is  less  than  2  by  the  number  g;  ,  that  is  differs 

from  2  by  only  one-half  as  much  as  the  sum  of  five  terms 
differs  from  2,  and  so  with  the  addition  of  each  term  we 
diminish  the  difference  between  the  snm  and  2  by  one-half 
of  itself  and  therefore  we  can,  by  taking  a  sofllciently  large 
number  of  terms,  make  the  sum  to  differ  from  2  by  a 
number  which  is  less  than  any  given  number,  however 
small.  Otherwise  stated,  there  is  no  number  less  than  2 
which  the  sum  cannot  be  made  to  exceed.  It  foUows  that 
the  non-terminating  or  Infiiiite  series, 

has  2  as  the  limit  of  the  sum  of  n  of  its  terms  as  11  is 
indefinitely  increased,  and  it  is  said  to  have  2  as  its  sum. 


■iwwwid  on  a  ttnUght  Ma..  ^  '•■•*'• 


ABof4tona.,rt«.    Not  imui,  torn,  n.^  b.  tutaTto 
™l»^«»  ..m.  i-rttoll,  2.  th«„h  th.  ««  ta  D«i 

In  lik»  jMmMr  if  w»  iMd  ooBiMtwd  a*  itriM, 


a  +  ar  +  or*  + 


•   •   • 


!*«  ,  i,  ta.  th«i  1,  w.  dKmM  taT.  lad  tb.  „„  rt  , 


?-li 


-  fl  1— r*         a  or" 

»-••        1-r      !=;• 


<ir» 


Now  —  fa  th,  pixAirt  «t  ji- b,  ^.  „rt  ,  i,  ^ 

IM.  ttnn  1  Me  «wh  niiiaier  thu  the  pteceding  oneTi^ 
th.t  by  mowaring  the  eipon«.t  wfflctantT^  .TUto 
fl.e  po«r  «  .mjU  „  w.  choo«.    For  ex^npte.  «„Sd« 

«»nTiTh  they  dm,,ni.h  eterfily  .„d  it  fa  e^„t  fl„^*!J 
ir.  t*e  the  exponent  targe  enough  we  CI,  miie  the  pow 


us 

j=j  «  rnndi  •.  w.  Uk..  ttat  1.  w.  «u,  ao.  tti.  «m  «t  ■ 

Ur- rt  th.  .«.«  aUh,  fcom  ,4- k,  u  lltth  .  „  Uto, 

!««»  tt.  limit  rf  th.  «m,  «.  ,  ton.,  M  »  I,  to„«i«a 
InartnlWjr  ta  ji..  Md  th.  iam  to  Intoity  h -2_. 

*»•  It  has  bem  Mea  that, 

I  -  CSI  -  0.333*  -  0.S3388 .  . .  (non-twiniiiirtliit). 
Now,  ■torting  with  tlie  •o-oiUlwl  d^jimal, 

0*33333  •  .  .  (luni-tonBiiutiiif ), 

w»  ■••  that  that  it  it  aothinir  other  tlum  the  inflait.  .trie,, 
A  +  tH  +  tAv  +  ivlw  +  •  •  • 

?Sr.lL*srssj^^"*'~^»'^*»»  «»•  •o»mo«  «tio  A. 


1  -  A  ■*»'••••  *• 

EZXBOIBKS 

folloiing"ii^:'^  **'  ^^^  ^  *•"»•'  ^2) »  fm..  of  each  of  th. 

(1)  1+   2+   3  +  4   +6  +  ... 

(2)  1+  3+  6  +  7  +9  +  ... 
(3)30  +  29  +  28  +  27  +  25+... 
<4)  8  +  17  +  26  +  35  +  ..  . 
(5)11  +  25  +  39  +  53  +  ... 

(6)  99  +  94  +  89  +  84  +  ... 


IM  Aunuiino 

«^iti  ''^ii'*  «■»•'(  0  »  twrns,  (a)  «  tems,  of  Mek  of  th§ 

fOltoWIBIf  MfflMl 

(a)i  +  n-i  +  ^  +  ... 

(8)7  +  14  +  28  +  66  +  ... 
(4)6  +  16  +  46  +  188  +  . .* 

(5)a  +  l  +  M  +  M  +  -- 

<•' *  +  (Toi) +(roiP  •^(IW"*"** 

8.  Find  tte  MrtthoMtiMd  moui  of  4  mmI  16f  of  7  and  18t  of  6 
and  18)  of  -  6  Mid  ~  2;  of  8  uid  -  8|  of  Oand- 7. 

.  f .  V^ad  tho  gwnnttrie«l  moMi  of4«id9}of6uida4{of6 

MM  18*  ' 

6.  Find  tho  laiii  of  oMh  of  tho  foUowiag  inflnito  toriiii 

(l)l  +  |  +  |  +  ir  +  .- 

(a)i  +  4+A  +  A  +  ... 

^*^  ^"^1:016+  (ToiSP  +  0:046?+* '  * 

(6)|-|  +  ||-M+-. 

'•-  &  ^  *^  ®^  ®~'**  ■•"••  «*^"»  *n  eaunple  6,  find  the 
«am  of  tho  inflmte  senet  of  terms  foUowinff  the  tenth  term. 

7.  The  middle  points  of  the  sides  of  a  square  are  joined  form- 
ing a  seeond  square;  the  middle  pointo  of  the  sides  of  this  square 
are  joined  to  form  a  third  square,  etc.  Shew  that  the  sum  of 
the  weas  of  the  squares  that  can  be  thus  formed  can  never 
exceed  twice  the  area  of  the  original  square. 


■mm 
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-5  +  4  +  ... 

-u^^j.?*  ■*"*?  •*  20  tonni  of  mi  arithm«tiaAl  nrn«i...f 
wlioi.di«wiio«b2,i.6q«iUto420.    IW  tETiS  tEST^ 

18.  Th«  mim of  fiO  tonna  of  m  ArithiiMdMl  niw...ti       « 
difcwnoo  it  6,  i.  «275.    Find  UmT&S^IST '*'*~^ 

i»t  term  b  4,  b  180.    Fbd  the  dift»iln!!r^  ^"'^^  ^""^ 


'  progwiiioa 
oifltmiM. 


17.  Sam  tho  arithmotiMl  onwrvaaioii  wImm  «.»*  .-.-    ,    ,. 

18.  Rnd  the  smn  of  60  terma  of  tWm  A*i»k»..*:.^i 

wh«.  t«mh  ton.  U  29  JL'^rTtSIiJ^iSSSti?^^ 

18.  The  fourteenth,  twentieth  and  kst  terma  of «»  m^u^^i    i 
the  flrat  term  being  unity.  ««  »*  u»  xoiiowmff  flve  terma, 


^^  AlUTHMmO 

23.  Pind  Um  iralaes  of  the  following  nonrrinir  deoioMb: 

O-i.  0-9,  0.160,  0-1264,  0.2133,  0-36428. 

24.  Shew  that 

25.  Sam  to  infinity  the  series, 

26.  Prove  that 

(A  +  T*0+--.)(A-^  T*»  +  ---)-^- 

27.  Find  the  stun  of  50  terms  of  the  series, 

6  +  55 -I- 556  H . 

28.  IHnd  a  geometrioal  progression  continued  to  infinity  such 
that  each  temi  18  ten.tunes  the  sum  of  all  which  follow  it. 

29.  Find  the  sum  of  20  terms  of  the  series, 

0-3 +  3-3+ 33-3 +  333.3  + 

•  •  30-.J^»«iwIe  a  square  is  inscribed;  in  this  square  a  circle 

that  the  Imut  to  the  sum  of  the  areas  of  the  circles  is  twirn^ 
area  of  the  onginal  circle,  and  the  limit  to  the  sum  of  the  areas^ 
the  squares  is  twice  the  area  of  the  first  square.  ^^ 

31.  In  a  circle  a resruhir  hexagon  is  inscribed;  in  this  hezagon 

•  '"'S!^"  mscnbed;  m  this  latter  circle  a  re^lar  hexag^S 
inscribed,  etc.  Shew  that  the  limit  to  the  sum  ofthe  arS?S  the 
circles  18  four  times  the  area  of  the  original  circle,  and  the  limit    * 

t^VT  ?  i*\?  *"*"  ^'  **^*  "«^  hexagons  is  four  timesX 
area  of  the  first  hexagon. 

32.  Employ  the  identity,  («+  1)*  -  «•  «  3««  +  3*+  1  to 
find  the  sum,  r  *f  w 

!• +2« +  3« +4« +  ..  ..  +  („-!)« +^s. 
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IiOOABITHMS 
nJiiiSS^"^'    '^'  '»^  ^'  '»<»'««  ««  illustnited  by  the 

icrxiir  =  i(r+«  • 

J5.=  l(r-    (m>n) 

10- ""  i(r*   ^**  ^  *») 

(i(ry  =  icr      ■  jjj 

mttSTcC  e^LTnti"^^^^     The«  is  a  real  gain  in 
give  snch  exponent*  a  meaning  we  agree  thaTCaw  to 

(1)  By  Law  m.  (10*)'=lo*''*=  io»  =  in 

or    10^=-^10j 

(2)  By  Law  I,  10«X10»  =  10«+«  =  io»  =  lo'xi 

or    10*  =  1;  .  ' 

(3)  By  Laws  I  and  H,  10«  X10-»=io«-«=io«  =  in«  v  1 


or  10-  =  i. 


10* 


2.  Loffarithmg.    Li  the  relation  10*  =10  onn  *i.-  •  j 
4  i.  cited  the  logarltlmi  of  lo.ooo  to  th.  b222  m!  ^ 


1,!     I 

I 


11 


n  I 


iii  i 
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relation  ii  written  briefly  in  sneh  a  way  as  to  give  promin- 
enoe  to  the  number  4  thns: 


4  =  log,.  10,000. 

In  like  manner,  the  relation  8*  =  81  leads  to  the  state- 
ment, log«  81  =  4.    flence: 

The  logarithm  of  a  number  is  the  index  of  the  power  to 
which  a  given  number  called  the  base  must  be  raised  to  gield 
that  number. 

In  what  follows  the  base  will  be  supposed  to  be  10,  in 
the  absence  of  any  statement  to  the  contrary.  Hence  log 
10,000  will  mean  logi.  10,000. 

From  the  table: 


X 


10»  =  10 
10« »  100 
10*  =  1000 
10*  =10,000 

ete. 
we  derive  at  once  the  table: 


10«:-1 


l(r»  «  0-1 

i(r«  a  0-01 
io-«  =  o-ooi 

10-*  =  0-0001 
etc. 


log  1  =  0      • 


log  10 
log  100 
log  1000 
loglO,000 
ete. 


1 
2 
3 
4 


log  0-1 
log  0*01 
log  0*001    = 
log  0-0001  = 
etc. 


-1 
-2 
-3 
-4 


The  logarithms  of  rational  numbers  other  than  those 
indicated  in  the  table  just  given,  are  not  rational,  i.  e., 
cannot  be  expressed  by  a  finite  number  of  figures.  We 
have  then  to  be  satisfied  with  approximations.  Thus  the 
logarithm  of  72  correct  to  seven  places  of  decimals  is  found 
to  be  1-8573325. 


•  LOOABITBltt  189 

Into  the  method  of  eompntiiig  the  approximate  logarithms 
we  shall  not  here  enter,  bat  ihaU  snppoM  such  logarithms 
as  will  be  employed,  to  be  given. 

The  integral  part  of  the  logarithm  of  a  number  is  called 
the  eliaraeteriftlc(»  and  the  decimal  part  the  mantilla. 

8.  Importaat  FMti.  An  examination  of  the  table  in 
art.  2  leads  to  the  following  condnsions: 

(i)  2%«  growth  of  the  logarithm  m  not  proportum^  to  the 
growth  of  the  number. 

(4>)  The  eharaeterietie  of  the  logarithm  of  a  number  greater  than 
unttif  "wy  be  determined  by  inepeetUm. 

K.*-^**'  in?™'*hif'^?  **  number  3729-3.    This  number  lie. 

It  is  thus  seen  that,  the  eharaeterietie  of  the  logarithm  of  a 
number  greater  than  unity  U  one  lees  than  the  number  of  figures 
before  the  decimal  point,  j^v^^9 

(3)  The  eharacterieHe  of  the  logarithm  of  a  number  lees  than 
untty  may  be  determined  by  inspection. 

betwwn  IO^^^h'iSS*  *^f  »^^' 0-00376.     This  number  Ues 
between  10"   «nd  lO"*     Ite  lo^thm  therefore  lies  between  -3 

d^imij'    W-  -S  ^S**"*^"*  « -3  plus  a  decunal,  or  -2  minus  a 

It  is  now  eanly  seen  that,  the  eharaeterietie  of  the  loaarithm 
of  a  number  less  than  unity  is  the  number  of  the  pLeTofSTfyTt 
stgntfieant  figure  in  that  number  expressed  asaZImd  ^ 
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ii 


4.  iBttrpolatlOB.  From  the  tables  given  at  the  end  of 
the  book,  we  have  (after  supplying  the  eharaeteristiea)  to 
aiz  places  of  decimali: 


log  7826 
log  7826 
log  7827 
log  7828 


8-864806 
8-864867 
8-864926 
8-864985 


For  eaeh  advance  of  1  in  the  number  there  is  an  advance 
of  59  (in  the  sixth  place)  in  the  logarithm.  This  seems  to 
be  at  variance  with  one  of  the  conclusions  of  the  preceding 
article,  but  it  is  to  be  noted  that  here  the  growth  1, 2  or  8, 
relatively  to  the  number  7825,  is  small.  If  we  examine  the 
tables  further,  we  find  that  what  we  observe  here  is  general, 
and  we  can  say  that  the'  growth  in  the  number  over  a 
relatively  sm  u.i  «ange  is  always  attended  with  a  propor- 
tionate growth  in  the  logarithm.  This  fact  enables  us  to 
solve  problems  like  the  following: 

Ex.l.  Given  loff  7326  »  3-861806,  and  kg  7326 -3- 861867, 
find  log  7325-61.  . 

A  growth  of  1  in  7326  gives  a  growth  of  59  (in  the  tizth 
plaee)  in  the  logarithm. 

.'.  a  growth  of  0-61  in  7325  gives  a  growth  of  ^  of  69 
(in  the  sixth  place)  in  the  logarithm. 

Now  ^  of  59  "o  38,  to  the  nearest  integer. 
.*.  log  7325-64-3-864808+38  (in  the  sixth  plaee), 
«  3-864846. 

Ex.  3.  Referring  to  the  logarithms  given  above,  find  what 
nnmber  has  3-864890  as  its  logarithm. 


log  7326 
log  7327 


3-864867 
3-864026 


.*.  the  number  belonging  to  3-864890  lies  between   7326   and 
7327. 

The  given  logarithm  exceeds  the  logarithm  of  7326  by  23  in 
the  sixth  plaee. 
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AJ«)  H  -  0.89  to  the  n««wt  hnndwdth. 
.'.  th«  giren  logarithm  belongs  to  7326-39. 

thel^™-     "^v^  '^^^  P~-  «>«   'ollowing 

••  «irf  »  <•  «««a/  to  /AetNM  of  the  logarithms  o/m  andn. 

For  let «  =  log ,»,  and  jf  :=  log  «. 
.  .  m  =  10",  and  n  --  i(f, 

•'•  '<«  (Mil)  =  ,  +  y  =  logm  +  log*. 
It  is  now  easily  shewn  that  the  logarithm  of  the  nrodnnf 

U)  ^^arUhmoftheguoti.nt^i,egualtothemr- 
once  between  the  logarithms  of  the  dividend  and  the  dimior, 

Am  before  put «  =  log »»,  and  y  =  log* 
Then  m  =  i(r,  and  »  =  ly  '    ' 

•  15  -  10"  _  in^ 

•'•^^(?)  =  *-y  =  iogiH-iog«. 

Let«  =  logm,  sothatm  =  lO- 

••  ^  =  iiory  =  i(r. 


* 


'.  r  BP^ 


m  i 

:, 


(4)  The  l0faW<AM  of^mUi  »/<*«  togariihm  ofm. 


Ltt  •  =  log  M,  so  that  M  =  10*. 

.'.  v^M,  which  eqiudi  (i 
.'.  log  ;/iii  =  f  =  1  log  m. 


/.  Z^m,  which  eqiudi  {m)%  =  (10»)r  =ior. 


6.  Important  Hist,    From  the  tables  we  find, 

log  7826=  8*864806. 

Now  log  78-26  =  log  W/  =  log  7826  -  log  100 
=  8*864806  —  2,  since  2  =.  log  100, 
=  1-864808. 

Again,log782600=  log  (7826X100)  =  log  7826  +  log  100 
=  3-864608  +  2 
=  6-864606. 

AUo,logO-0007826=log  TTlHlTT=log  7826-log  10000000 

-  8-864808  -  7 

=  —  4  -^   0-864808,  (the  mantissa  being 
kept  positive). 

This  last  resnlt  is  written  4-864808,  the  notation 
indicating  that  the  minns  sign  efficts  only  the  4. 

Hence  with  the  convention  that  the  mantissaB  of  the 
logarithms  of  nnmbem  less  than  vmity  are  to  be  positive, 
the  logarithms  of  the  numbers  7826,  78-26,  732600, 
0-0007826  have  the  same  mantissa. 

It  is  evident  then  that: 

Numbers  wMeh  differ  onlff  in  the  potiiion  of  the  decimal 
pohU  hove  logarithme  with  the  same  mantissa. 

Now  the  characteristics  of  the  logarithms  are  known  by 
inspection  of  the  nnmbe;^.  Therefore  in  a  table  of  logar- 
ithms it  is  snffloient  to  give  the  mantissaB. 
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oomputat^  *""^^*'^  ""^  ■*»<»'*«»  ^e  work  of 

«r.  1.  Pind  the  |»rodaet,  3-217  X  0-1389  X  7-513. 
Th«  kHrsrithm  of  the  prodnot 

-  log  3-217  +  log  0-1389  +  log  7-613 

-  (^507461  +  1-142702  +  (^876813,  (m  given  in  the  tia,le.) 

-  0-625066. 

the.i!^p^)*,SL^iIr,l?,*367r0-526061.  which  b  16  (In 

.*.  the  prodnot  reqnired  is  3-3571 

th.tSi!rn1SrbeH."lTp,SdJc^^  *^)?  3-«^^'  ^t 

the  reenltwould h!ve  bSSi ^I^  t«  A?***' ^f«^ ?' a«cii»oy 
l»»ve  been  exact"  "«•«' ^  the  exwt  tesnit,  orwonM 

would  i^e'tL^i^oiTow^^       computation  the  nece««y  work 

0-607461 

1142702 
0-876813 


3-357 


0-525066 
61 

129)160(1 


Ex.  2.  Find  the  quotient,  3-279  -»-  2-594. 

(log  3-279=)  0-515741 

(log  2-594  =  )  0-413970 

(log  (quotient)  =  )  o- 101771 

(log  1-264  =  )  47 

343)240(1 
.*.  quotient  =  12641  (approximately). 
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Bi. «.  Find  tiM  TfthM  of  (1-287)*. 

kNrl237       -  0*002370  v 

loff(l*287)*    -0-401860 
kw2-806       -  700 

1603610(8 
/.  (l-287)»  -  2-8068,  (ftpprwdiiMtely). 

JKr.  4.  Find  the  flhh  root  of  0-0784. 
loff  0-0734  -1-968201. 

.'.  loff  (00734)^  -  i  of  1-988291 

. -(I  of  6) +  i  of  4-068291 

-1  +  0-907668 

—  1-997068,  wh«n  the  numtiMa  itpotitiTe. 

Now  log  0-9946  —  1-997648,  and  u  in  the  earlier  examples 
we  find  that  1-997668  belongt  to  the  nnmber  0-09462  ao  that  this 
latter  it  the  root  (appnudmate)  eoni^t. 

EZXROUIS 

1.  Find  the  nnmben  whose  logarithma  are  t 

1-003772?   3-701010}   2-713266;   2-113113;  4172668;    7-423268. 

2.  Find  the  foUowinff  prodnots: 

263X721;  2-317X7-231;  3-014X1-032X0-3780; 
7-389X16-27X0-3718;  1-796X1-237X0-3604; 
2-307X7-213X0-703X0-604. 

3.  Find  the  valne  of : 

31-37X1-360X2-374  .  0-3794X0-6938X0-7926 
1-379X6-293        '         0-1378X0-0739 

4.  Find  to  four  signifloant  flgnres  the  square  roots  of : 

1-37,  4-39,  2,  7, 13,  0-17. 
*  6.  Find  to  four  signifloant  figures  the  oabe  roots  of: 
1-29,  73-5,  2,  3,  5,  0-13. 


w 


U>OABITaiCt 

6.  WiHl  to  ftmr  tltnUleaBt  flgaws  th«  afth  root.  <rf, 

3-20,  76.  3,  5.  7.  0-m. 

7.  J^tofa«rdgnillcwtllgomU».Tidw,oftl»efolkmto^^ 

{a7.01(l2.«3)*U,    f  (lg-7)*(14.28)^  )  1 
^  ^       (16-26)^       ^ 

8.  Ghren  log  2.  thow  how  to  «mi  log  O-OS  wd  log  •l-as. 

9.  How  many  digit!  an  thera  in 

2",  7',  2.6". 

a)'Mf)^  *^*  "^^  ""  "*•  ^"^  ii^niilcMt  flguro  in  (O-a)®*. 
11.  Find  the  TftluM  of : 

logtSl,  log«1024.  log,343.    ' 

13.  *^theTalue.of,whioh«rti.fythefoUowingeqnirtion.: 
2-  =  32;  5*  =  i;  i(r  =  1, 
10"  =  23;  IS-  =  117;  3«*^«  =  6»->. 

length,  of  whow  ridwl,^    '         "**  "*"  *»'  "»«  ««igle8  the 
(1)  16  yd.,  17  yd.,  23  vd  • 

(4)  79.6m.,  997 in,,  113-8  in. 
1$.  Find  the  valoe.  of : 

1000  (iatl)%  38060  (ill)*  (illl). 
16.  Find  the  prewnt  worth  of : 
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(1)  |Q00dM7yMnlMBM,tiMiia*or  IntofMt  IwlBf  6  ptr  erat. 

(2)  $1200  diM  11  jmn  bMiM,  Um  rate  of  iatwMt  being  6  ptr 
MBt,  eomponncUd  ludf-yMHrly. 

(3)  1721-60  dM  in  10  yMurt,  th*  imit  of  intorMt  bting  8|  ptr 
enit,  eompoondtd  qnurtmrly. 

17.  find  Um  Mnoant  of  $000  in  7  j«nn,  8  months,  at  4i  per 
eent.,  eompoonded  qnerterly. 

18.  If  in  7  yewre,  0  montlu,  $700  unonnU  to  I074-08,  find  tlie 
nte  per  eent.  per  ennnm. 

10.  At  A  oertein  nte  eomponnded  qnarterly  $1200  Mnoonts 
in  10  yeen  to  $1072'23.    Find  tlie  rete. 

» 

20.  Find  the  volnme  of  a  cylinder  whooe  height  is  82'82  em. 
and  the  radins  of  whoae  base  u  4>23  em. 

21.  A  man  borrows  $16,000  at  4|  per  eent.  per  annnm,  eom- 
ponnd  interest,  for  lOyeiurs,  and  lends  it  at  4i  per  eent.,  eom- 
ponnded quarterly.    "Find  his  gain. 

22.  The  sides  of  a  triangle  are  12*63  em.,  13*74  em.  and  17ffi 
em.  find  tlM  lengths  of  the  perpendicolar  lines  drawn  from  eaeh 
An^  to  the  <q;>po«te  side. 

23.  A  borrows  $10,000  from  Bat  3|  per  cent,  per umnm  eom- 
ponnded yearly  for  7  years.  He  loans  i  of  it  at  3|  per  cent., 
eomponnded  half-yearly,  |  of  it  at  8  per  cent.,  eomponnded  yevny, 
and  the  remainder  at  4  per  eent.,  eomponnded  Quarterly.  Find 
his  gain  or  loss. 

24.  A  man  deposits  $100  in  a  savings'  bank.  At  the  end  of 
each  year  for  3  years  he  deposits  $25  more  than  the  preceding 
deposit.  If  interest  is  at  6  percent.,  compounded  half-yearly, 
find  what  sum  he  has  in  the  bank  at  the  end  of  the  third  year. 

26.  A  man  deposits  $600  in  a  sayings*  bank.  At  the  end  of 
eaeh  year  for  6  years  he  deposits  nine-tenths  of  the  preceding 
deporat.  If  interest  is  at  5  per  e.nt.,  compounded  quarterly,  find 
what  sum  he  has  in  the  bank  at  the  end  of  the  sixth  year. 


CHAPTER  IV 


AHimnii 

(r«)  »'•«»+ (i^)' •'•W.+ (rJi)' of  «oo. 

h^'J^^^J!^  ""  ^*"  '*  »•"••  •'  ««•  end  of  «.. 
book  we  And  that  the  pnMnt  valoe  i*  »  ™  wn 

W76-19  +  M6S-S1  +  MSl-os  =  «1860.76. 

A  iMjinent,  like  the  above,  raeaniiiB  at  -».»^  i„»«^ 
«taj.  called  an  «.«H„  the  annnity  In  t^il^ 
to  begin  DOW  and  to  ran  for  time  yews. 

An  annuity  is  said  to  be  d«famd  tor  «  n»».K^  < 
ya«  when  it  begin,  at  ti»e  end  S*^  nlw  oT^ 

!k  "  Tw  *^*  ?**  '*^*''*  w  n»«da  at  tiie  end  of  one  m^ 
than  tiiat  number  of  years.  "* 

one^l'tn'tt  ^"^T  ""^^"«  P^«»*-  ^  «enerally 
one  year,  but  it  may  be  any  period. 

2.  The  addition  of  tiie  present  value  of  the  diffewinf 
payments  may.  when  they  are  numerous  be  a  vL  S^ 
opemtion^  We  shall  find  a  for!!;!  d,a^  ^^SlolfZ 
value  to  be  more  directly  computed.  ^* 

Suppose  that  A  is  to  pay  B  an  annuity  of  $400  he<rf« 
lung  now  and  running  for  20  years,  the"^  «teTin^ 


if  I 


tr- 


ilfi 


Mug  5  ptr  oral.    Tbra  tbt  pcwrat  valot  of  •!!  tiM  p«f- 

IBMltS  kl 

S  •«  •MO +(^' of  •«»  +  ... +(^)"  ,»  0.00. 

Thii  if  •  gwBMtrioia  pwgwtoii  of  20  tMrno,  with 

100         1 

oomnKm  ratio    ^  or  j^*  Ite  lom  ii,  UMftfon, 


^^^x»^ 


I 


or#iOOXH*x{l-(m)")» 

©rNOOXr*iX{i-(rh)")- 
8.  Por  the  tmertl  oMt  in  which  tho  aiiniiitj  is  M  rad 
Um  rate  r  on  tho  unit,  the  annni^  beginning  now  and  ran- 
ning  for  a  yean,  the  preaenhTalne  is  easily  sera  to  be 


i^'*"(l+r) 


■^n^"' 


Tkis  is  a  geometrical  progression  whose  first  term  is 
J^  and  common  ratio,  £^,  the  nnmber  of  tenns  being 


•.    Its  sam  is  therefore, 


U-r 


1+3: 


1 
it; 


which  reduces  to 


r      \    ^    (l+rri 


4.  If  in  art.  8  we  rappoee  the  number  of  payments  to 
be  increased  indefinitely  the  scries  giving  the  presrat  ralna 
is  an  infinite  series  and  the  sum  is 

r 


•t,:    '-. 


ffi 


Mmmim  ^ 

tor  V""' ••»•»'»•««.  th.nrt.bd«,r«.  lU  ^. 

t.U  m  MBui^  of  «T«0 1.  drfln«d  WrmntaAUto 


JC»2_ .  tzliiiil!   • 


wUshndiMMto 

Fbr  the  B«w^  <1M6  to  whieh  th.  Mm  V  It  M 


r 
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AMTRMBTIO 


1- 


I   »i 


2.  An  annuity  of  $600  b  to  ran  for  4  yean.  If  the  rate  of 
intoroit  b  6  per  cent., 

(1)  Find  the  present  yalna  of  the  annnity. 

(2)  Find  the  Taloe  of  eaeh  payment  at  the  end  of  the  4  yean, 
mm  theie  Talnes,  and  find  the  present  valne  of  the  enm. 

3.  Treat  at  in  example  2  an  annuity  of  $600  to  ran  for  3 
yeare,  the  rate  of  interest  being  4^  per  cent. 

4.  Write  down  the  expressions  for,  and  then  eompnte,  the 
present  values  of, 

(1)  An  annuity  of  ^00  running  5  years,  interest  at  4  per  cent. 

(2)  An  annuity  of  $726  running  6  yean,  interest  at  6  per  cent. 
<3)  An  annuity  of  $75  running  4''yMn»  interest  at  4^  per  cent. 

5.  A  payme^of  $84  i&  to  be  made  every  hidf^year  for  the 
next  three  yean,  ^f  interen  b  at  6  per  cent.,  payable  half-yearly, 
find  the  present  value  of  all  the  payments. 

0.  Bind  the  present  value  of  an  annuity  of  $160  to  be  paid  at 
the  end  of  each  half-jrear  for  the  next  7  yean,  interest  being  at 
the  rate  of  6  per  cent,  per  annum. 

7.  Find  the  present  value  of  an  annuity  of  $000  for  the 
coming  11  yean,  interest  being  at  the  rate  of  4  ner  cent.,  pay- 
able half-yeariy. 

8.  Find  the  present  value  of  an  annuity  of  $120  deferred  2 
yean  and  running  3  yean,  the  rate  of  interest  being  5  per  cent. 

9.  An  annuily  of  $200  deferred  2  yean  is  to  run  3  yean.  If 
the  rate  of  interest  b  6  per  cent., 

(1)  Find  the  present  value  of  the  annuity. 

(2)  Find  the  value  of  each  payment  at  the  time  of  the  last  pay- 
ment, sum  their  values  and  find  the  present  value  of  the  sum. 

10.  Treat  as  in  example  9  an  annuity  of  $830  deferred  I  year 
and  running  4  yean,  the  rate  of  interest  being  3^  per  cent. 

11.  Find  the  present  value  of  an  annuity  of  $600,  deferred  3 
yean  and  running  for  11  yeuni,  interest  at  6|  per  cent,  per 
annum. 


JMnmtMB 


an 


«l«'.f  ^XXIf  wT  "*♦"*'•««.  tod  th.  p,««^ 

money  j»aM  h.™  been  nfvlSS  rSpe?^  ^"Ti  *"  »~" 
donng  the  neit  ten  yens.  It  he  JS^iJT'  ""^  •*  ?.P"  <*»»• 
have  been  the  «.„  iffl,!,"  ttS^Sf  A"taJ?f  "^ 
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23.  A  man  deposits  $600  at  the  begiiminff  of  eaeh  year  for 
16  yews  in  a  sarings*  buik  which  allows  3  per  eent.  per  annnn 
oomponnded  half-yearly,  on  deposits.  What  sum  will  be  standing 
to  his  credit  at  the  end  of  the  ftCteenth  year  T 

24.  A  mortgage  on  a  farm  for  $4000  with  interest  at  6  per 
eent.  has  4  years  to  ran.  It  is  offered  for  sale;  what  snm  shonld 
a  man  seekhig  investment  for  his  money  at  6  per  cent,  ofter  for 
it! 

25.  A  town  is  nnder  obligation  to  pay  at  the  end  of  each  year 
for  4  years  the  interest  on  $10,000  at  6  per  cent,  and  at  the  end 
of  the  4  years  to  pay  this  snm.  What  tax  for  this  pnrpoae  most 
be  collected  each  year  in  order  that  the  interest  may  be  paid  each 
year,  and  that  each  year  a  deposit  which  will  be  snllcient  to  meet 
the  ^payment  of  $10,000  may  be  made  in  a  bank  which  a31ow»  4 
per  cent,  per  annum  interest. 

,.  26..  A  father  buys  for  his  son  on  his  tifelfth  birthday  an 
annoity  of  $520  to  be  paid  on  his  fifteenth  birthdi^  and  eaeh 
snocessive  birthday  to  the  twenty-first  indnsiye.  U  money  is 
worth  31  per  cent,  payable  naif-yearly,  find  the  sum  the  Cither 
pays  for  t^e  annuity. 

27.  A  mortgage  of  $8000,  dated  Jan.  1,  1903,  payable  in 
f6n^  annnal  instiuments  of  $2000  each,  interest  reckoned  at  0  per 
cent,  payable  half-yearly,  is  sold  on  July  1,  1903.  What  snm 
mnst  Uie  purchaser  pay  so  that  the  investment  may  be  worth  8 
per  cent.t 

28.  A  town  issues  20  year  debentures  for  $20,000  bearing 
interest  at  5  per  cent.  («.«.,  declares  its  readiness  to  pay  5  per 
eent.  <rf  $20,000  each  year,  and  $20,000  at  the  end  of  20  years). 
What  shonkl  an  investment  company  wishing  to  have  its  taaaej 
invested  at  4^  per  cent,  offer  in  cash  for  the  debentures  t 

29.  A  man  deposits  in  a  bank  $100,  and  at  the  end  of  each 
year  deposits  10  per  eent.  more  than  the  previous  year.  If 
mterest  is  paid  at  the  rate  of  4  per  cent,  compounded  haU-jreariy, 
find  what  sum  he  has  in  the  bank  when  he  has  made  his  tenth 
deposit. 

30.  A  sum  of  $2000  is  lent  to  be  repaid  with  interest  at  4  per 
cent,  beginning  with  $80  at  the  end  of  the  first  year,  and  in- 
creasing 50  per  eent.  each  year  on  the  last  preceding  payment. 
Find  when  ^e  debt  will  be  paid  off. 

31.  A  person  who  has  a  capital  of  $20,000  for  which  he  re- 
ceives interest  at  5  per  cent.,  spends  every  year  $2500.  Find  in 
how  many  years  he  will  have  all  of  his  money  spent. 


CHAPTER  y 


XBirSVBATIOir 

iWW^^pynumd.  the  Uce  oppodf  the  vertex  b«n. 

The  length  of  the  perpendicular  from  the  vertei  to  ♦!.- 
Pl«»  of  the  bMe  fa  dUled  the  mtaO,  of  tte^a  *^ 

pntsnr'.C:;.!^^"'^"'""'^'"*^ 

Hnt'^^Zf^^^X-rprne-Bt-c'^  «-• 
Plane  li FB,  the  two  parts  DFB C  and  n n ii< i?      "/  wie 

Which  the  prie^^h^  b^mlwedt^tTal ""??:'*','"'" 
o'  the  pyramid  n  A  r  n-^u  ^  **'    ^**®  volume  . 

PH».  oK^j^  i'„z^  r^ji  :5  ^' 

-.<«««.  Of  the  ««.  Of  the  b«  A  B^C  td  r^t^L''' 


ABtTHMITIO 


The  pynunid  DABC  to  ipedftl  in  Uut  the  bate  ii  tri- 
•agolar,  sad  the  edge  DA  if  the  altitade.  But  in  the  cue 
of  any  other  pyramid,  if  a  perpendionlar  be  drawn  from  the 
Tertaz  to  the  baae,  and  the  foot  of  the  perpendioolar  joined 
to  the  angolar  points  of  the  baae,  the  pyramid  is  seen  t» 


be  the  snm  (possibly,  too,  a  difFerenoe)  of  a  nnmber  of 
such  pyramids.    Henoe  we  have  the  following  theorem  : 

The  toltme  of  a  pyramid  m  meatured  by  one-third  of  the 
product  of  the  meatwres  of  the  area  of  its  base  and  itt*  altitude. 

2.  The  Cone.  Let  the  right-angled  triangle  AOO 
make  a  complete  revolntion  abont  the  side  A  O  as  axis;  the 
solid  thns  generated  is  a  right  eirenlar  eone. 


lii 


vnrsuBATioii 


206 


^Jf  ^^!  '''"'''^  "»•  ^«»^  «>«•  wUl  be  Uken  to  meim 
right  oironlar  oone.  ^^ 

!?I^^?^*v '*?"?**  of  (he  oone,  .nd  the  dde  00 
of  the  triwigie,  the  cinmUur  bMe  of  the  eone. 

Sinee  tt»e  vertex  A  ie  at  the  same  distanee  trom  eveiy 
point  in  the  oiroumferenoe  of  the  baae,  it  ie  plain  thirt  tf 


the  mantel,  regarded  as  a  sheet,  be  cut  along  the  line  A  0 
and  plaoed  on  a  pUme,  it  wiU  assume  the  form  of  a  sector 
of  a  oirde;  the  radius  of  this  sector  is  equal  to  the  dant 
height  of  the  oone.  Hence  if  r,  *  and  I  measure  the  radius 
of  the  base  of  the  oone,  ito  altitude  and  ite  slant  height  we 
have  the  relation  •    »    « 

and  the  area  of  the  curved  surface  is  measured  by 
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ABmOIITiO 

To  find  the  metfore  or  tht  yolame  of  a  oone. 

SnppoM  regular  polygon  insoribed  in  ite  draolar 
bate,  and  ooniidtr  the  pyramid  with  the  same  vertex  at  the 
oone,  and  with  thia  polygon  aa  base. 

The  volnme  of  the  pyramid  is  measnied  by  one-third  of 
the  prodnot  of  the  measures  of  its  altitode  and  the  ana  of 
iUbase. 

If  now,  as  in  the  ease  of  the  eirole,  we  suppose  the 
number  of  sides  of  the  polygon  increased,  the  area  of  the 


base  of  the  pyramid  beoomes  more  and  more  neariy  equal 
to  the  area  of  the  base  of  the  oone,  and  the  volume  of  the 
pyramid  becomes  more  and  more  nearly  equal  to  the  volume 
of  the  oone;  we  are  thus  led  to  suppose  that  the  volume  of 
a  cone  is  measured  by  one-third  of  the  product  of  the 
measures  of  its  altitude  and  the  area  of  its  base.  In  more 
advanced  works  this  relation  is  shewn  to  be  exact,  and  we 
have  the  formula: 

where  v  denotes  the  measure  of  the  volume. 


tt»  «da  <rf  th.  bM.  «rf  th.  top  rf  the  i^rtJm-  tot' f«I 
*  be  th*  mtMoni  of  the  lengthi  PO  BD-TT.  «7  /  ^ 

the  .tort  iW^iU  of  the  tatttiSr  ^  *•""*•*  ""^ 

^  To  toa  the  «.  of  the  «„v.d  ,„rf^  Of  the  Ihutom. 

whe«  OD.  OB  denote  the  miJ^JL.  tL^^^  '  "^  "' 
linee  OD,  OB.  meMMee  of  the  lengths  of  the 

*r-.^^»T0D-,!S'Br°"^ "^ '»*-«' *^ 
Now,  tnm  the  similar  trianglei  OPB.  OQD. 

0B_6 
OD""a 

...  0B__6_^ 
**BD    a-6' 

whence  0B=-^  • 
a—b 

Similarly  OD=-ii- . 


Vo-J    o_j/ 
«  *  (o+J)=2«*.?±L. 


iili 


W-^' 


TIlMilbMMltlMitt 

fruHmmrf  •  torn  it  ifiNil  lo  iknt  9f  a  eyUiMltr  wAoft  olM- 
fmiM  ii  ffiMl  !•  ^  »lmi  k§i§hi  of  iki  fnuikm,  tmd  tk$ 
fwUmi  of  whom  Um  if  oqiMtl  to  ono-Jktlf  tko  otm  of  iho  roHi 
of  iU  otnia  of  iho  fmolmm. 

To  And  tlie  maamra  of  tbe  Tolniiie  of  the  fhutam  wt 
hftve. 

Tho  HMMOM  of  the  yoliimeof  the  oone  OOQD 

=  *jra«.OQ. 
The  meaiiira  of  the  yolnme  of  the  oone  O  APB 

=  !«»■.  OP. 
.*.  The  meMnre  of  the  Wnme  of  the  firoftiim 

=  i«r(o«.OQ-*».OP). 

Now,  ti  before,  we  have 

0P^»  . 
OQ    a' 

.  .  OP^  h    . 
PQ    a-6* 

whenoe       OP=-^. 
a— 6 

Btaitariy    OQ=;^j- 
Therefore,  the  meaeure  of  the  yolnme  of  t!ie  fmstnm 

•       Vo-6      a-hf 
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«»Pht»  motatlon  .b(mt  th.  nidi»  00.    TheTU 
UBto»qwdnuit,BP«BdC8briii»lMd*-ddai. 


-^^T.i'?^  **•  *™»*™»  »"><*•  onmd  mite,  i, 
2»r.  i(NB+MQ)BQ, 

«.  of  th.  ».ntd  i»  qadn  to  J.^  fc,""^""  t^' 

2irEG.  BQ. 

-d^J^d^tlfl""  *T^  EGO.  Q JB.  wh.,,  B G 
"■»»«.  KSt  -  BO.  QJ  =  BO.  HK  =  JIH.  HK. 
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Thtrafora  tht  wm  of  the  numtel  generated  by  BQ  le 

SirMH.  HK, 

and  ia  therefore  eqnal  to  the  area  of  the  ojlindrioal  nMtee 
IMierated  by  H  K.  Similar  reaolti  hold  for  the  mantela 
generated  by  PQ  and  B  8.  Therefore  we  hare  the  leanltt 
The  area  generated  by  the  partial  polygon  BPQB80 
in  a  rerolntion  about  the  azii  00,  if  equal  to  the  oylind- 
rieal  lurfaee  generated  by  the  rotation  of  BT  about  the 
tame  axil. 

If  now  the  number  of  sidee  of  the  polygon  be  inereaaed, 
the  iurftuse  generated  beeomea  more  and  more  nearly  eqnal 
to  that  generated  by  the  revolution  of  the  quadrant,  i.  «., 
to  the  area  of  the  hemiapttere  and  we  are  led  to  auppoae 
that, 

The  area  of  the  hemiaphere  generated  by  BO  in  a  revd- 
ution,  ia  equal  to  that  of  the  eylindrieal  anrfaoe  generated 
by  BY. 

The  relation  ia  shewn  to  be  exaet  in  more  advanoed 
treatiaea  on  meniuration. 

Henee  if  f  denoteathemeaanre  of  the  surftMseof  aapheie, 
and  r  that  of  ita  radiua,  we  have  the  ftomula 

f=4jrr». 

From  the  inveetigation  we  are  led  to  auppoae  that  the 
area  of  the  sone  generated  by  an  arc  as  D  E  is  equal  to  that 
of  the  corresponding  part  of  the  cylindrical  surface.  This 
relation  also  is  exact  so  that  the  area  of  a  aone  is  measured 
by  the  product  ot2nr  and  the  height  of  the  sone. 

To  find  the  volume  of  a  sphere,  we  may  suppose  the 
surface  divided  into  a  large  number  of  parts,  and  each  part 
to  be  taken  as  the  base  of  a  sort  of  conical  or  pyramidal 
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TWi  formnlA  it  tziMt. 
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•ttvulBff  8  jvrii*  for  ■•■»•  MM  wMto. 

ilfMtllllMlgth. 

Sh?  •book  tiM  fidM  tN  m4»8i  V* 

11L  TlMMdiiuofUMbMi  of  fteoMii6iiMliM,ittlMlffbtls 

oC  th«  btifbfc  ffom  tht  b«M. 

14   Thtbtlllitof  •«o*ltto7l»ehttMdthtMj«ol^Wj 

bMHad  wl^ai  blMeto  Um  iMiglit  of  tlM  ooM. 

TS^hwiaaotkMtluai  «•»•».  ««  mow  tta»  •■»«  Jj.  •»' 

rbd  tho  ilaBt  wtft  of  tiM  oon»,  taUiiff  U;  wo  !•■■«  nv         ■—. 

Eipfo«  balf  tho  dUbfonco  of  the  two  Mii^ow  ••»  »•«'•'»'■»• 

figuroi  to  bi«  •Mwor,  how  numy  of  thote  «•  «»n«o*««*^  ' 

otMr  a  mi«min  or  •  oon«  wiu»  *»»  ^To  ;..K*a     (Vkmiian  thoir 
•DdS  i]iohM,Me  of  tbo  ume  daptb,9  uiohot.    u>mp«roui«r 

TolniniMi 
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WEIGHTS.  MEASUBES  AND  VALUES 
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1.  CANADIAN  WSieHTS  AND  MBASVBBS 
a.  LiNBAB  MSASUBIS 

The  unit  of  linear  measnre  is  the  jrard.     In  the  Domin-'x 
ion  Weights  and  Measures  Act  of  1879  it  is  defined  as 

follows: 

*'The  straight  line  or  distanoe  between  the  centres  of 

the  two  gold  plugs  or  pins iu  the  bronse  bar  by 

this  Act  declared  to  be  the  Dominion  standard  for  deter- 
mining the  Dominion  standard  yard,  measured  when  the 
bar  is  at  a  temperature  of  sixty-one  degrees  and  ninety-one 

hundredths  of  Fahrenheit's  thermometer, shaU  be 

the  legal  standard  measure  of  length,  and  shall  be  called 
the  Dominion  standard  yard  and  shall  be  the  only  unit  or 
standard  measure  of  extension  from  which  all  other 
measures  of  extension,  whether  linear,  superficial  or  soUd, 
shall  be  ascertained.'' 

The  bronze  bar  in  question  is  deposited  in  the  Depart- 
ment of  the  Interior  at  Ottawa. 

The  multiples  and  sub-multiples  of  the  yard  in  actual 
nse  or  to  which  reference  is  made  from  time  to  time  are  the 
inch;  the  foot;  the  yard;  the  rod,  pole,  or  perch;  the  fur^ 
long;  and  the  mile.  The  relations  among  these  measures 
are  shewn  in  the  following  table: 


Indies  (in.) 

Feet  (ft.) 

Yards  (yd.) 

Rods(rd.) 

Furlongs 
(far.) 

Miles  (mi.) 

12 

1 

86 

8 

1 

198 

16.6 

6.6 

1 

7920 

660. 

220. 

40 

1 

1 

68360 

6280. 

1760. 

820 

8 

1 
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Other  measures  toe: 

The  chain   1     oo     -j 

-100Mnks/""y«^ 

The  lsthom»6  feet. 

The  hand  «  4  inches. 

^M  nautical  mile«(l077  feet 

The  lesgue-8  miles. 

There  may  also  be  employed,  in  those  parts  of  Qaebeo 
oriirmally  held  by  seigniorial  tenure,  the  foUowing: 

^  Frendi  or  Paris  foot«  18.79  inches. 

The  arpent  (aore)a  180  French  feet. 
The  perohalS  French  feet. 

h.  SUBFACE  OR  Sk^UABE  MeASUBKS 

The  unit  of  square-  measure  is  the  square  yard.  Its 
relations  to  the  principal  derived  measures  are  given  in  the 
table: 


Sqoare  Inches 
(■q.  in.) 

l5 

is* 

1? 

2 

Acres  (A.) 

144 
1296 

1 
9 

I 

272.25 
10690. 
43560. 

90.25 
1210. 
4840. 

1 

40 
160 

1 
4 

1 

None. — 1  square  mile =640  acres. 

There  may  also  be  employed,  in  those  parts  of  Quebec 
originally  held  by  seigniorial  tenure,  the  following: 

The  arp6D6=^400  square  French  fe^ 
The  peirohs:824  square  Frendi  feet. 
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6.  Solid  ob  Cubic  Mbasubbs 

The  unit  of  solid  measure  is  the  cnbio  yard.    Its  relations 
to  the  principal  derived  units  are  shewn  in  the  table: 


CnUo  inohas  (o.in.) 

CubiolMt.  (o.ft) 

Cabtoyardik  (cyd.) 

1728 
46666 

1 
27 

1 

Other  measures  of  volume  are: 

The  board-meMnre  foot=l  aqoare  foot  X  1  inch  thtokneM, 

=144  oabio  inohM. 

The  oord  (of  wood  or  8toiie)=8  feet  Iragth  X  4  feet  IneMlth  X  4  feet 

height, 
=128  oubio  feet 

d.  Measubes  of  Wbight 

The  unit  of  weight  or  mass  is  the  pound  avoirdupois. 
By  the  Dominion  Weights  and  Measures  Act  it  is  defined  to 
be  the  Imperial  ponnd,  which,  by  the  Weights  and  Meas- 
ures Act  of  1878  of  the  Parliament  of  Great  Britain  and 
Ireland,  is  declared  to  be  the  weight  or  mass  of  a  certain 
lamp  of  platinum  deposited  in  the  Standards  Department 
of  the  Board  of  Trade  at  Westminster. 

The  following  table  gives  the  relations  of  the  pound  to 
the  derived  units: 


Drams  (dr.) 

Ounces  (os.) 

Pounds  (lb.) 

Hundred- 
weight (owt ) 

Tons  (T.) 

16 
266 

1 

16 
1600 

1 

100 

200O 

1 
20 

1 
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The  gruln  ia  defined  by  the  relation. 
7000gmiiM=ri  poondi 
Md  the  onnce  Troy  by  the  relation, 

<80  gimintsl  oonoe  Troy. 

The  long  ton „,^ 

Th«  quarter „,     i~««w. 

Th«.toae =26poui.d.. 

Th.  p«nywight.  .'.■;;:;;;;: z^  ^7^  -- 

Theoano.Tn,y l!!*'^ 

n- pound  Troy.....         -»  P^nywdghtc 

^J2  onnoM  (Troy). 

toy  the  Dominion  Act  already  cited 

th.  onnoe  Troy  or  by  my  decimal  part  th^f  »         "  *•' 

«.  MeaSUBES  of  CAPAaTT 

^  ai^r.r ^"-  r  "^"  ^- -<^  "^ 

neit's    thermometer,   and  wif>.   ♦»,„    v  .         'anren- 

inches."  *^^   barometer  at   thirty 


li  J 

■I 
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The  relations  of  the  gallon  to  the  derived  measnrea  are 
shewn  in  the  table: 


Pints  (pi.) 

Qoarta 
(qt.) 

Oalkms 
(g»l) 

(pk.) 

Baiheb 
(bu.) 

B»rreb 
(bU.)    . 

2 

8 

16 

64 

aoo 

1 

4 

S 

82 

100 

1 

2 

8 

25 

1 
4 

1 

1 

Non.— A  oobic  foot  of  distUled  water  at  62*  F.,  the  barometw 
ctanding  nf.  aO  inches,  weighs  02.2786  pounds. 

Certain  substances  sold  nominally  by  the  bnshel  are 
sold  actnplly  by  weightt  In  such  oases  the  Act  has  de- 
clared what  weight  shall  be  regarded  as  a  bnshel.  The 
table  is  a  follows: 


Bine 

Oats 

Malt 

Castnr  beans 

Hemp  seed 44  lb. 

Barley,  baekwheat  and 
timothy  seed 48  Ih. 


.14  lb. 
.841b. 
.86  lb. 
.401b. 


Onions 60  lb. 

Indian  com,  rye  and 
flaxseed 061b. 

Wheat,  peae,  beans  and 
oloTer  seed 60  lb. 

Fotatoes,  tomips,  ear- 
rots,  parsnips,  bsets.  .60  lb. 


=      8  bushels. 


Other  measures  are : 

The  qaarter 

The  barrel  of  flour =  IW  pounds. 

The  barrel  of  pork  or  of  beef.. =  200  pounds. 

The  pint =    20  fluid  ounces. 

„  =  180  fluid  drachms. 

ct        —9000  fluid  minims. 

Thegill =0.25pints. 
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i.tm  umic  nm>  »  Munm,™  wnana' 

„f  »jw?!i"!'  '  r«'°'"j'  """t  to  be  th.  ten-milUonth  D«rt 
of  the  dutanee  from  the  eqmtor  ta  tl»  i»>i.  »#  mT  ^J^ 
now  ^tally  deflned  by  ^  Zj^^  l^tlSf";" 
pUtinnm  bar  p«.erv«i  i„  ,h,  oZnTe^hiiSj  S^CL' 
In  eonotries  where  tho  metria  .v.t.m  ik.7vl-  J^  *r*um. 
virtual  nrnterial  .tanLdJ!^  S^„^„5?k^°  •f!?'*''  "" 

in.»»tj....c.„ith'::e7r™Lt;t?s:'»^^^ 

lent  of  the  met«  m  torme  of  the  unit  i„  general^ 
The  kUocramme  ia  the  mass  or  weight  ^.T 
platinum  deposited  &  the  ««Sv«  rf  r1„  '      "'^  "^ 
which  have  been  mad.  and  SS^rt^'a^uTiheTrer: 
mente  which   have  legdiaed   the   metric   .y,tm.      ??. 

wewnt  a»  that  of  the  amount  of  dietiUed  water  Jnl 
temperature  ,f  4'  C,  contained  in Tcute  ^X»^ 

Ittf  TIIV'^*™  the  gramme,  which  i.  the  tho,Z^ 
Til      ^.'°«™»'°«'  » t~»tod  «.  the  unit  of  weZ? 

T^  '«'^'«™«d  by  divieiou  or  multiplication  by  n^ 
^  ten.  The  multiple  units  a«,  named  by  emplo^T 
Greek   numeral-preflies.  deia-.  hecto-,  uio-  C^      ,! 

Dy  employing  the  Latm  numeral-prefixes,  (feM-.  ««.«.  „«,.• 
to  denote  <««-te,rf»,  one-ku^Ja,  J:thZ:,Zt'o7^ 
as8ocu.tedunit).  Sometimes  also  «,;  prefcT^^  ^l^' 


f 


;  ,1  : 

ill;  I 
■ilil 


JUnifMtly  then,  if  a  maiiiire  is  written  in  terms  of  one 
nnit,  it  is  possible  to  pass  to  any  derived  nnit  simfily  by 
moving  the  deoimal  point;  thns  587.29  metres  ss  68.720 
deksmetres  =  68729  centimetres. 

The  following  tables  give  the  equivalents  of  the  metri•^ 
measures  and  weights  in  terms  of  the  measures  and  weii^ti 
in  general  use  in  Canada: 

a.  MiASUBn  of  Length 


Mttrio  DmiomiiwUoiM 

Velnee  in 
Metiee 

Bqnifalente 

in  DenoMinetioM 

inUee 

MyriMriMfcM  (Mm.) , , , , 

10,000 

loog 

100 
10 

1 

0.1 

0.01 

0.001 

e.SimmllM 

O.MlMBilM 

lOO.MItlywto 

lO.OMtyude 

t    l.OOMSSOSjda. 
S.8M80017teet 

\  SO.STOTOiiMAw 
S.MTOSindiee 
O.mjlindMe 
O.0M87inolMe 

KikRMtre  (Km.) 

Haotometre  (Hm.) 

Dduunetra  rDm.) 

1 
Metre  (m.) 

Daoiiiietra  fdni.) 

Centimetre  (om. ) 

Millimetre  (mm, ) ,  - , r 

b.  MEASURES  OF  SUBFAOE 


Metric  DMiominations 


Hoetare(Ha.). 

Are(».) 

Oentiare  (oa.). 


Sqoaro  Deoimrtre  (sq.  dm.) 
Square  Centimetre  (sq.om.) 
Square  MiUimetoe  (aq.mm.) 


Valneain 
Square  M^ree 


10,000 
100 

1 


0.01 

0.0001 

0.000001 


Eqairalente  in 
Denominations  in  Use 


S.471I5 
119.0(tSS8  aqaare  yards 

1>  19008  aqoare  yards 
10.76480  square  feet 
15.80060  square  inches 

0.16001  square  inches 

0.00160  square  inches 


I 
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EqnivalMito 
in  DMoniaati 
inUM 


nto      I 
•tiona 


0«itlUtr.(ol.).... 
MfllUitwdnL).... 


10  oabk)  otntimttrM 
1  oaUooeutimetre. 


a.  43001  qnartort 
SIO08  oaMe  ft 
r  8.70181  b*.ilMl. 
I  1.58100  ottbio  ft. 
f  8.80007  galloM 
1  0.80017  oublo  ft. 
r  1.70077^U 
toi.08705ottlrfoiii. 
0.17000  pints 
0. 10870  oabio  in. 

0.01087  eabio  in. 

0.00108  onbio  in. 


d.  MEA8UBB8  OP  WEIGHT 


^•trio  Danominntiona 

Milltar  ortonnaau  (M«gi4j»mme) 
Qnintnl 

MjriagnmnM  (Mg.) 

Ki'<«nunme  or  Kilog  (Kg.) 

Reotognaime  (Eg.) 
I)«iugrmmnM(I)g.) 

Orunme  (g.) 

I)»3ignun!ne(dg.). 
Gwtlgnunme  (eg.) 
lfilligimmme(ing.) 


Vftlaas  in 
OrammM 


Eqaivnlent*  in 
Donominatioos  in  Um 


82.04081  lb. 
/        8.80408185  lb 
1 15488.  S4874  grains 

8.58780  oc 

5.04883  dnuns 
15.48288  grains 
1.54884  grains 
0. 15482  gmins 
0.01548  grains 


t.  TALUm 
a.  Oamadun  MoiriT 

Tba  unit  of  OanadiMi  moiMy  is  the  dollar.  The  nUk 
tknis  of  tht  dollar  to  its  dariTad  unita  are  ahawn  in  tlia 
tablet 

1000  milk  - 100  eents  (et.)  - 1  dollar  ($). 

V 

The  term  mill  is  rarely  employed  for  any  pnrpoae  other 
than  the  quotation  of  the  rate  of  taxation. 

The  dollar  is  defined  in  terms  of  the  pound,  the  anit  of 
British  money.    The  relation  between  these  units  is  : 

1  pound  »  4>86|  doUan. 

h.  Ukited  Statm  Monit' 

The  unit  of  United  States  money  is  the  dollar.  The 
derived  units  are  as  thoae  of  the  Canadian  unit,  ezoept  that 
in  the  United  States  there  are,  in  audition,  the  dime  which 
equaia  ten  cents,  and  the  eagle  which  equals  ten  dollars. 

The  dollar  as  a  gold  coin  is  .required  to  be  msde  of  gold 
of  nine-tenths  fineness,  and  to  weigh  25*8  grains.  Thia 
oondition  secui-es  that  the  United  States  dollar  and  the 
Canadian  dollar  are  of  practically  the  same  value. 

0.  Bbitibh  Monkt 

The  unit  of  British  money  is  the  pound  sterling.  Its 
relation  to  the  derived  units  are  given  in  the  table: 

900  farthings  «  240  pence  (d.)  «  20  ihilliiigs  (t.)  or  (/-) 

«:1  pound  (£). 

The  sovereign,  as  a  gold  coin,  is  required  to  be  of  gold 
of  H  fineness  and  to  be  such  that  1869  sovereigns  weigh 
480  ounces  Troy. 
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i.  MIAHVBRM  or  TIXB 


MM816  MMo  toUr  dajrtasl  ytw. 

The  relmtiont  of  the  (mean  solar)  day  to  iti  d^Hvli 
nnita  are  ahewn  in  the  table:  '  «^  »  »»  derived 


SMooda 

(mo,) 

Minatot 
(mln.) 

m 
aaoo 

86,400 

1 

00 

1440 

10.080 

rRotin 

(hr.) 


Thy 
(di) 


(wk.) 


1 

94 

168 


1 

7 


i 


men'"?:^a  ye::;'^^:^!^^  -  ^^  -tate- 

!ju  ;  J  *u    ^     •  MfeJMtor  yean  of  two  kinds  have  be«n 

l^^of^""  'r  ~"'^*^»  ^'  ^  dayra^d^he 
toap  year  of  m  days.    Every  year  whose  date-nuiber  i!  ! 

r^^^L-tip^s^r' «""' ''»"  '"^  ^- 

October  December,  conairtlih  of  siXifte'  t!Z' 
Apnl,    June,    September.  November.  eaS  of  80  i™-' 


MMKMMWnO 


i  I 


i.  AieUt Al  MIASVBI 

Tht  nail  of  uigiUar  mMinre  !■  Um  oomptote  revolntioii 
or,  M  It  if  oometiBm  oaUed,  th«  dreU.  TIm  raUitioDt  of 
this  nnlt  to  the  dtrivad  nnito  are  ibawn  in  the  tabtot 


BcooMto 

MbivtM 

"tr 

Right 
ABgkn 

ClrolM 

00 
0000 

1 

00 
5400 

1 

00 

m 

1 
4 

1 

jl  i 


INTEREST  TABLES 
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IMTSRIST  TABUE8 


1  Pm  Cbmt. 

f  PW'CWiT.                       1 

Ainooatof 

td  1  dollar 

AmcmiAti 

pantdeatthe 
•adof  »ow- 
totn  nnmber 

i 

tdoUwattlM 
endof  »Mr- 
tain  oamMr 

MM  Off  ftttNC 

oc  jrauB. 

i 

1  doUw  at  the 
•ndofaoar- 
tain  munbor 

i 

I 

ot  ymn. 

1 

9t  JTMUn. 

ot  jmn. 

►* 

1.000000 

O.99OO80 

1.007500 

0.992566 

1 

2 

1.01002S 

0.980074 

2 

1.015056 

0.966167 

2 

S 

1.010075 

0.880149 

8 

1 .1122669 

0.077833 

8 

4 

1.020100 

0.980248 

4 

1.030389 

0.070554 

4 

6 

1.020201 

0.970871 

5 

1.038007 

0.06SS30 

6 

6 

1.080878 

0.970018 

6 

1.045852 

0.956158 

6 

7 

1.080528 

0.960600 

7 

1.058606 

0.948040 

7 

8 

1.040707 

0.960880 

8 

1.061599 

0.941975 

8 

9 

1.040010 

0.906100 

8 

1.060561 

0.034063 

9 

10 

1.001140 

0.901848 

10 

1.077588 

0.988003 

10 

11 

1.O06S86 

9.946610 

U 

1.086664 

0.821005 

11 

12 

1.061678 

0.941800 

12 

1.003807 

0.014288 

12 

IS 

1.066066 

0.987219 

13 

1.102010 

0.007482 

18 

14 

1.072821 

O.982067 

14 

1.110276 

0.900677 

14 

Iff 

1.07768S 

0.087917 
.  O.0S8801 

15 

1.118608 

0.893972 

15 

16 

1.088072 

16 

1.126002 

0.887818 

16 

17 

1.068486 

0.918707 

17 

1.135445 

0.880712 

17 

18 

1.008828 

0.014186 

18 

1.143860 

0.874156 

18 

10 

1.000886 

0.900088 

19 

1.152640 

0.867640 

18 

20 

1.104886 

0.900068 

20 

1.161184 

0.861190 

20 

21 

1.110420 

0.800060 

21 

1.168893 

0.854779 

21 

22 

1.110972 

0.886080 

22 

1.178667 

0.848416 

22 

28 

1.121002 

0.891622 

28 

1.187507 

0.842100 

28 

24 

1.127160 

0.887186 

24 

1.106414 

0.836831 

24 

25 

1.182700 

0.882772 

26 

1.205887 

0.828600 

26 

26 

1.188400 

0.878880 

26 

1.214427 

0.823434 

26 

27 

1.144102 

0.874010 

27 

1.223536 

0.817304 

27 

28 

1.140672 

0.860662 

28 

1.232712 

0.811220 

28 

28 

1.100622 

0.865880 

20 

1.241067 

0.806181 

29 

SO 

1.161400 

0.861080 

30 

1.251272 

0.790187 

80 

SI 

1.167207 

0.806746 

31 

1.260656 

0.798238 

81 

S2 

1.178048 

0.852488 

32 

1.270111 

0.787833 

32 

SS 

1.17^806 

0.848248 

33 

1.279637 

0.781472 

33 

84 

1.184808 

0.844028 

34 

1.289234 

0.776654 

34 

SS 

1.100726 

0.838828 

35 

1.208904 

0.760880 

35 

86 

1.106680 

0.836646 

36 

1.308645 

0.764140 

36 

87 

1.802664 

0.831488 

87 

1.318460 

0.758460 

37 

38 

1.208677 

0.827361 

38 

1.328349 

0.762814 

38 

88 

1.214720 

0.823235 

30 

1.338311 

0.747210 

30 

40 

1.290794 

0.810130 

40 

1.348349 

0,741648 

40 

INTIBBBT  TABLES 


1  Pn  CBfT. 


I 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
IS 
14 
IS 
16 
17 
18 
19 
20 
121 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
86 
37 
3S 


40 


It  of 
•tUie 
moraMr. 
tetamngiSar 
of 


•nd 


1.010000 

i.oaoioo 

l.OMSOl 

1.040604 

1.061010 

1.061620 

1.072136 

1.082867 

1.0B8686 

1.104682 

1.116668 

1.126886 

1.1S80M 

1.149474 

1.160969 

1.172679 

1.184804 

1.196147 

1.208100 

1.290190 

1.818199 

1.244716 

1.867168 

1.869736 

1.888432 

1.2962B6 

1.806200 

1.881891 

1.8S4804 

1.847840 

1.861827 

1.874941 

1.888690 

1.408877 

1.416608 

1.480769 

1.446076 

1.469S27 

1.474128 

1.488864 


pay«btoatthe 
•odtf  ftoer- 
tidaniimlNr 


0. 
0. 
0. 
0. 
0. 
0. 


0.990099 
0.980896 
0.970690 
0.960960 
0.961466 
0.948046 
988718 
928488 
914840 
906887 
896824 
887449 
0.878668 
0.869968 
0.861849 
0.868821 
0.844877 
0.888017 
0.827740 
0.819644 
0.811480 
0.808896 
0.796448 
0.787666 
0.779768 
0.778048 
0.764404 
0.766886 
0.749842 
0.741923 
0.784677 
727804 
720108 
712973 
706914 
698926 
692005 
0.686158 
0.678370 
0.671663 


0. 
0. 
0. 
0. 
0. 
0. 


I 


1 
2 
8 

4 
6 
6 
7 
8 
9 
10 
11 
18 
IS 
14 
16 
16 
17 
18 
19 
80 
81 
82 
28 
24 
86 
88 
27 
88 
29 
30 
81 
82 
SS 
84 
S6 
86 
87 
88 
39 
40 


teiBBanbar 


1. 
1. 
1. 
1. 
1. 


1.012600 
1.086166 
1.087971 
1.060946 
1.064082 
1.077888 
1.090860 
1.104486 
1.118808 
188871 
146484 
160766 
176864 
189966 
1.804889 
1.819890 
1.886188 
1.260677 
1.866810 
1.888087 
1.898068 
1.314888 
1.330717 
1.S47S61 
1.864198 
1.881846 
1.S96611 
1.416998 
1.488698 
1.45161S 
1.469769 
1.4881S1 
1.606738 
1.886666 
1.644636 
1.668944 
1.688493 
1.603287 
1.628828 
1.648619 


•BdoCaoM^ 
ti^Buibcr 


i 


0.987664 

0.976461 

0.968418 

0.961684 

0.989777 

0.928176 

0.916716 

0.906898 

0.894821 

0.888181 

0.878877 

0.861609 

0.860878 

0.840868 

0.889998 

0.819746 

0.809686 

0.799681 

0.789769 

O.780006 

0.770879 

0.760668 

0.761474 

0.748197 

0.788084 

0.788984 

0.716046 

0.706818 

0.697600 

0.688889 

0.680088 

0.671984 

0.663688 

0.666494 

0.647402 

0.689409 

0.631616 

0.628719 

0.616018 

0.608418 


1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 
16 
16 
17 
18 
19- 
20 
21 
22 
23 
24 
86 
26 
27 


29 

80 

81 

82 

83 

84 

85 

86 

37 

88 

89 

40 


QITERE8T  TABLES 


I 


3-    I 


li  Fn  0»T. 

V. 

If  Pbr  Cwt. 

i 

1 

Aaaoantof 

1  doUu  at  the 

end  of  aoer- 

tain  munber 

of  jrean. 

|Mm%eatthe 

end  of  aoei^ 

tain  nipnMr 

of  yean. 

1 

1 

Auoontof 

1  dollar  at  the 

endof  aoer- 

t»in  number 

oi  yeaie. 

%ioai~ 

pajrabtoatthe 

endof  aoer 

tain  number 

of  rean. 

1 

x.    ' 

1 

1.015000 

0.9R6822 

1.017600 

0.962901 

1 

■ 

2 

1.030225 

0.970662 

2 

1.096906 

0.966999 

2 

3 

1.040678 

0.966917 

3 

1.069484 

0.949896 

9 

4 

1.061964 

0.942194 

4 

1.071860 

0.998969 

4 

0 

1.077284 

0.989260 

5 

1.090617 

0.916919 

6 

6 

1.009449 

0.914642 

6 

1.100702 

0.901148 

6 

7 

1.109846 

0.901027 

7 

1.129128 

0.986646 

7 

8 

1.126409 

0.887711 

8 

1.148882 

0.870418 

9 

9 

1.149990 

0.874602 

9 

1.168987 

0.866441 

9 

10 

1.160641 

0.861667 

10 

1.189444 

0.840788 

10 

11 

1.177940 

0.848999 

11 

1.810860 

0.880809 

11 

12 

1.196618 

0.896987 

12 

1.891499 

0.818068 

12 

IS 

1.219662 

0.824027 

13 

1.862990 

0.799001 

19 

14 

1.291766 

0.811849 

14 

1.874917 

0.784866 

14 

IS 

1.260292 

0.799861 

15 

1.897828 

0.770876 

15 

]« 

1.268986 

0.788091 

16 

1.819989 

0.767616 

16 

17 

1.288020 

0.776986 

17 

1.849088 

0.744686 

17 

18 

1.907941 

0.764012 

18 

1.966591 

0.791790 

18 

10 

1.926961 

0.769607 

19 

1.990446 

0.719194 

19 

20 

1.946866 

0.748470 

20 

1.414778 

0.706885 

80 

21 

1.967069 

0.791498 

21 

1.439597 

0.604668 

81 

22 

1.987664 

0.720688 

22 

1.464789 

0.688780 

88 

28 

1.408977 

0.710097 

23 

1.490961 

0.670978 

88 

24 

1.429609 

0.099644 

24 

1.516443 

0.669498 

84 

25 

1.460046 

0.689806 

25 

1.542981 

0.648006 

85 

26 

1.472710 

0.679020 

96 

1.669989 

0.686960 

26 

27 

1.494800 

0.668966 

27 

1.597457 

0.686996 

27 

28 

1.517822 

0.659009 

28 

1.626419 

0.616828 

88 

29 

1.590981 

0.649959 

29 

1.669858 

0.604647 

89 

90 

1.569080 

0.639762 

30 

1.682800 

0.604848 

90 

31 

1.586626 

0.690908 

31 

1.712249 

0.584027 

31 

32 

1.610924 

0.620999 

32 

1.742213 

0.678902 

82 

33 

1.694479 

0.611816 

33 

1.7'7270S 

0.664110 

33 

34 

1.658906 

0.602774 

34 

l.ti03725 

0.664408 

34 

36 

1.683881 

0.699866 

35 

1.835290 

0.644873 

35 

36 

1.709140 

0.685000 

36 

1.867407 

0.636502 

36 

37 

1.734777 

0.676443 

87 

1.900087 

0.5262U2 

37 

38 

1.760798 

0.567924 

38 

1.933338 

0.517240 

38 

30 

1.787210 

0.550531 

30 

1.967172 

0.506344 

39 

40 

1.814018 

0.561262 

40 

2.001597 

0.499601 

40 

^^ 

_L 

m ! 


m 


INTEBE8T  TABLES 


i 


talanninb«r 
of  r«ui. 


1 
2 
S 
4 
S 
6 
7 
8 
9 
10 
11 
13 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
80 
81 
82 
88 
84 
85 


87 
88 
89 
40 


1.020000 

1.040400 

1.061206 

1.062482 

1.104061 

1.126162 

1.148686 

1.171650 

1.195008 

1-218094 

1.248874 

1.268242 

1.298607 

1.819479 

1.345868 

1.872786 

1.400241 

1.428246 

1.456811 

1.485947 

1.515666 

1.545980 

1.576899 

1.608487 

1.640606 

1.678418 

1.706886 

1.741024 

1.775845 

1.811862 

1.847589 

1.884541 

1.922281 

1.960676 

1.999890 

2.089887 

2.080686 

2.122299 

2.164746 

2.208040 


r-wwU*aktln 

endofaoer- 
teln  Biunber 


I       tola  aniDbar 


0.960892 

0.961169 

0.942822 

0.928845 

0.905781 

0.887971 

0.870660 

0.858480 

0.886755 

0.820848 

0.804268 

01788498 

0.778082 

a 757875 

0.748015 

0.728446 

0.714163 

0.700159 

0.68648? 

0.672971 

0.659776 

0.646889 

a684156 

0.621721 

0.609581 

0.597579 

0.585862 

0.574875 

0.568112 

0.552071 

0.541246 

0.580688 

0.520229 

0.610028 

0.500028 

0.490223 

0.480611 

0.471187 

0.461948 

0.452890 


-Woffle 
Pi»l«blji«fc  tbel 
«Hlo(»o0r-  ' 
win  Bombar 

o«reBM, 


I 


1.086000 

1.060625 

1.076891 

1.108818 

1.181406 

1.159608 

1.188686 

1.218401 

1.248868 

1.280066 

1.818087 

1.844889 

1.878511 

1.412974 

1.448298 

1.484506 

1.581618 

1.550650 

1.598650 

1.688616 

1.679682 

1.721571 

1.764611 

1.806726 

1.868944 

1.900898 

1.947800 

1.996496 

2.046407 

2.097568 

2.150007 

2.208757 

2.258851 

2.815822 

2.878205 

2L  482585 

2.498849 

2.555682 

2.619574 

2.685064^ 


0.975610 

0.951814 

0.928599 

0.906951 

0.888854 

0.868297 

0.841865 

0.880747 

0.8007^ 

0.781108 

a768145 

0.748556 

0.725420 

a7f'727 

0.690466 

0.678625 

0.667195 

0.641166 

0.625528 

0.610271 

0.505886 

0.580865 

0.566697 

0.558875 

0.589891 

a526285 

0.518400 

0.500878 

0.488661 

0.476748 

0.466116 

0.458771 

0.442708 

0.481905 

0.421871 

0.411094 

0.401067 

0.891285 

0.881741 

0.372431 


32 

88 

84 

85 

86 

87 

88 

89 

40 


282 


DITXBBST  TABLES 


I- 


I 


S  PseObit. 

1              8i  PnCwT. 

1 

1 

MM  w  •  Mr* 
ta^namWr 

piVAbleatlh* 
toiamuDbwr 

1 

1 

Mklofaoer- 

toinnambw 

U  jmn. 

MMOC  •  M1^ 

ti^^  BtUBlwr 

I 

1.080000 

0.070674 

1.085000 

0.966184 

8 

1.060000 

0.042606 

8 

1.071225 

0.988611 

8 

1.002727   . 

0.015142 

8 

1.106718 

0.9019a 

4 

1.126500 

0888487 

4 

1.147528 

0.871442 

6 

1.160274 

0.862600 

5 

1.187686 

0.841978 

6 

1.104062 

0.887484 

6 

1.229255 

0.818601 

7 

1.220674 

0.818001 

7 

1.272279 

0.785991 

8 

1.266770 

0.780400 

8 

1.816809 

0.750412 

9 

1.804778 

0.766417 

0 

1.802897 

0.788781 

10 

1.848016 

0.744004 

10 

1.410699 

0.708919 

11 

1.884284 

0.728421 

11 

1.469970 

0.684046 

12 

1.425761 

0.701880 

18 

1.511009 

0.661788 

18 

1.468584 

0.68U051 

18 

1.568966- 

0.680404 

14 

1.612600 

0.661118 

14 

1.618695 

0.617788 

15 

1.657067 

0.641868 

15 

1.675849 

0.506801 

16 

1.604706 

0.628167 

16 

1.788986 

0.576700 

17 

1.652848 

0.605016 

17 

1.794676 

0.567204 

18 

1.702488 

0.587805 

18 

1.867489 

0.588861 

19 

1.758506 

0.570886 

10 

1.922501 

0.620166 

20 

1.806111 

0.558676 

20 

1.989789 

0.502S66 

21 

1.860205 

0.587540 

81 

2.069481 

0.485571 

22 

1.016108 

0.521808 

82 

2. 181512 

0.460151 

22 

28 

1.078580 

0.506602 

23 

2.206U4 

0.458S86 

28 

24 

2.082704 

0.401084 

84 

2.283828 

0.487057 

24 

2S 

2.008778 

0.477606 

25 

2.868245 

0.428147 

25 

26 

2.156501 

0.468605 

86 

2.445959 

0.408888 

26 

27 

2.221280 

0.450189 

27 

:^.  581567 

0.806012 

27 

28 

2.287088 

0.487077 

28 

2.080172 

0.881654 

28 

20 

2.856566 

0.484846 

29 

2.711878 

0.368748 

29 

80 

2.427862 

0.411087 

30 

2.806794 

0.356278 

SO 

81 

2.500060 

0.800087 

31 

2.906031 

0.344280 

31 

82 

8^(75088 

0.888337 

32 

3.006706 

0.882590 

82 

88 

8.652885 

0.877086 

33 

3.111942 

0.821343 

83 

84 

2.781005 

0.866045 

34 

3.220860 

0.810476 

84 

85 

8.818868 

0.355883 

35 

S. 333590 

0.299977 

85 

86 

8.808878 

0.346032 

36 

3.450866 

0.289833 

36 

87 

8.085227 

0.834983 

37 

3.571025 

0.280032 

87 

88 

8.074783 

0.386826 

38 

3.696011 

0.270562 

88 

80 

8.167087 

0.316753 

39 

3.885378 

0.261412 

39 

40 

8.868088 

0. 806557 

40 

3.969860 

0.262572 

40 

,1 

LI 

m 


t^TKaMn  TABUi 


Obit. 


H 


Obit. 


1.040000 
1.081600 
1.1S4864 
1.10B6W 
1.216608 

i.aessio 

l.SI5ittS 

1.968660 

1.428112 

1.480244 

1.688404 

1.601082 

1.660074 

1.781676 

1.800044 

1.872961 

1.947900 

2.020817 

2.106848 

2.191128 

2.278768 

2.869919 

2.464716 

2.068804 

2.660886 

2.772470 

2.888869 

2.99870S 

3.118601 

3.248398 

3.878188 

3.008009 

3.648381 

3.794316  I 

3.946089  j 

4.108933 

4.268090 

4.438813 

4.616386 

4.801021 


tiUBiiainbw 


ywn. 


►l  II  « 


0.961688 

0.924006 

0.888996 

0.804804 

0.821927 

0.790814 

0.708918 

0.780690 

0.702087 

0.670064 

0.649081 

0.624007 

0.600074 

0.077470 
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112  yd.        8.  27926  in.         »•  18'041.8^";:  linTiM 

4  4    T  «;  7^0.2  ft        12.  9i  in.        18.  116m.       !*•  Vi;  ao» 

S'^OfrBe      KSbT    26:87.7  ft.      87.fr36  2^ft. 

18.  879648  sq.  cm..  1806.42  c.  cm.      l®'  319  «•      20.^29 

sq.in.      21.  97814  «al.       22.  6476  in.,  9^4  in.      28.  im.. 

!\-  Viaf«r  «•      24.  322-3  c.  cm.    26.  350-5  eft.    Zo.  J-4i» 
taking  V^  for  IT  .    z*.  a^-  o  o.  i.m  22020-7  g. 

cdm.    27.  3992  in.,  say  4  m.    28.1732.    ZW.  -«««"    k 
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^'WffWII.    riHiM  117.119. 

«;^    l«fi       ?•     ^f-    ••^^•^-     »-^-23.     10.564666 
18.  101  m.    14.16jct.     15.  6  mo,    16.  36d«.     17.10 


ftff*lM. 

1.  Man  $30,  boy  $16-10.  girl  $15.  2.  20.  70  130     S  ««. 

fX'f*''^*-     *-W$30,$10.      Bl^^U^rf^' 

S*K%T'\oV'^^^^-  8.$^^$il^1^4J: 

».  J»»,  $60,  $72.         10.  Man  50ct.,  boy  30ot        II    tLV>7a  to. 
«221.iM.     12.  Oirl  ,18.  boy  «0,  y:^  SS!  .Jw  ' 


PafMias-lSt. 

1.   0.5sr.        2.   81:199.        8.   3:8.        4.   9^.  6     61  «d 

6.  17  lb.  and  5  lb.;  many  answers.      7.  92-237V  fi    ot  9?* 

9.  15.89fir.,  16-66  ^.       10.  62-4%.        1 1.  ^  ,b  ^' u^,^' 

23  lb.  at  37i  ct.         12.  3:5.        "l8.  49-25-t  14    3Lv ' 

16.  20  lb.,  15  lb.,  101b.  **  ^  '•' 

*"M«W.    V»fM  1M-It5. 
1.  2Hda.        2.  4 da.        8.  16{da.       4.  5lda        J5    qiu 

"BEBBtMU.    PagM  1M-1S7. 

*•.  ?  ^^"?\Z'\  2-  *  "»•  •»  »»'•  «.  192  tods  from  startinir 
pomt^mi.l92rd..2mi.l92rd.  4.  3h.  lO^min.  Tt^ 
^d34Ami.anhr.  6.  6h.  16Amin.  7.9.30  p.m.  8.  4^ 
5^mxn.      9.  15  and  12  mi.  an  hr.       10.  40min.      11.  Ahr.* 

w/^  *  '**'!f*i.'*'  """^  """"^  '^^^  ^''"^  P««t'  after  the 
11    7im7anL^""^'"      18.  5-152  yd.      14.  12  midnight. 
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■■■■«'■—    MhMiiMiuM  ft^m  m-iM. 

I.  1.  ^t  0-100.       '  8.  $100,  180,  $40,  $20,         4.  IQ-21.    ^ 
6.  38-77  (-38H)  ft.,  26-2  ft.,  94  ft 

n.  1.  £6-821.    8.  121.    4.  2|yr.    6.  £2840. 

ni.  1.  14.     8.  164,  $18, 10.     4.  $1036-19.    6.  210  m.,  204  m. 

IV.  1,  0-742.    8.  $312.    4.  $U97-46.    6.  3*/.. 

v.  1.  A.    8.  16}*/..    4.  $468-84.    5.  1:1-299. 

VI.  1.  0-02916.    8.  19.    8.  $18-76.    4.  31T.    6.  lOdft. 

Vn.  1.  109-7614.    2.  683.    8.  36yr.,12yr.,2yr.    4.  $162-33*. 

5.  1:1-1647. 

Vm.  1.  128-9944.        2.  846,  3380;  1090.  2636.         8.  (^^) 
61-78'/..    4.  «•/..    5.  26V,. 

IX.  1.  76-3766.       2.  17,  4199;  221,  323.       8.  $70,  $48,  $60. 

4.  $1724-06.    6.  1-10:1. 

X.  1.  24-72704726,  24-7270.      2.  1428,  3213.     8.  $8-40,  $3-30, 
$1-26.    4.  6-066*/..    6.  61b. 

XI.  1.  0-73667.    8.  200yd.  «t $1-60, 300 yd.  at $1-30.    4.  72dft. 

6.  10-6876  tons. 

Xn.  1.  1-16673.    2.  (a)Tlv;  (b)9900.    8.  26gal.  4.  $2000'00, 
$1998-63.    6.  $1-60. 

Xm.  1.0-2631.        2    2317,1466.        8.  4  lb.        4.  $1499-03. 

5.  23-221  sq.  yd. ,  37- 099 yd. 

XIV.  1.  0-3468.  2.  37,  63,  61.  8.  8  eows,  20  sheep. 

4.  $1062-13.        6.  88  lb.  and  96  lb.;  46  ct  and  60  et. 

XV.  1.  0-4342946.        2.  41,  69,  71.        8.  180.        4.  $231-86. 

5.  4849-74  sq.  rods,  144-22  rods. 

XVI.  1.  10000.    8.  $20.      4.  Jan.  6, 1891.     5.  $100,  $1-20. 


iiirawna 


sn 


xm  1. iwoooo.  8. tioo.  4. »73ira. e-oMV,.  6. sso-esa 

•wtoagh.  contaiiMd  by  th*  oppoute  iidrn). 

^^Ij».2«a08.    a.  900.90.  8,U:16,  22.973V.-*.  »9(tt.93. 

pi.  1.  (»)3S47i  (b)0.0839.  8.  M.  ti   |i.  a  as    19 

I:  R*^'  '■'^''-    *•  «»-«^-  TO%^S: 

XXn.  1.  (,)  367,  0>)  2-34.  8.  *3500.  »1600.  4.  »61»8.SS.  6.  i. 
^U'-i!^''^*-'^-    «•»«»■«•  BHH.  8.r/.. 

•.  WiH  ui.    «.  TJim.    5.  33|  lal.  wine,  20i  gal.  watw. 
»^^M.)1.«4,  (b)a846.        8.»92m«««.       4.45.^. 

*.  720  ft.     (Take  V  for  «• ).    6.  295-4652  sq.  in. 

XXVm.  1.  (a)  1-44;  (b)  095.    2. 1617     S  M9n     A  »^foK 
fl760.      6. 27%  nearly.  ^'^'    ^'^^'    *' ^1786. 

XXO.  i.  (a)  4. 1231;  (b)  0-4617.      2.  $119-30       8   tiift.n« 
4.|80.25,Hda.    6-  854-93  «,.  ft..  534-4 '4.^;,  3^^^^^^^^ 
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XXX.  1.  (s)  0-831;  (b)  0-251.  8.  The  former.  8. 14,tfe2|lmM 
490M.    4. 60%.    6.  m%. 

XXXI.  1.  0-0325.  8.  $4000,  $3000.  8.  $825-83.  4.  In  1  lir.; 
3000  seo.,  2000  seo.,  1200 sec.,  545Awc.    6.  $24^60. 

XXXII-  1.  $4-8666.  8.  The  former.  8.  $831-23.  4.  |. 
6.  15  ft.  by  12  ft.  by  0  ft. 

XXXIII.  1.  290877  Km.  8.  £5000.  8.  $25.  4.  Midnight  <m 
Wed.  of  the  next  week.     6.  ^lol  (-10-05)  ft. 

XXXIV.  1.  365-2475  da.  8.  In  187  da.,  $130-08.  8.  A  loaee 
$75,  B  gains  450,  C  gains  $125,  D  gains  $100.  4.  36  onnoet. 
6.  $285-66. 

XXXV.  1.  0-09766 g.  8.*$J400.  8.  $4000.  4.  A,  $020l-15{ 
B,  $8628-89;  C,  $5916-96.    6.  241-84 Km. 

XXXVI.  1.  1033-5  g.,  760-5  mm.  8.  5%  and  6%.  8.$146-94. 
4.  $2-50.    5.  16- 3869  Km. 

XXXVII.  1.  9-500g.  8.  $700.  8.  $5400,  $8400.  4.  171  M»d 
23i  mi.  an  hr.    6.  10  in. 

XXXVIII.  1.  7-769  g.  to  7-898  g.  8.  $544-65.  8.  $3000. 
4.  5f %.    6.  45-917  ft. 

XXXIX.  1.  277-463  c.  in.  8.  30,900.  8.  $15-^60  increase. 
4.  $330,  $470.  6.  155-26  sq.  in.,  22-99  sq.  in.,  22-99  sq.  in., 
44-98  sq.  in. 

XL.  8.  $29-18.  8.3%.  4.  $1000.  6.  84  sq.ft.,  30  24  sq.ft., 
53-76  sq.  ft. 

XLI.  1.58-81.,  49-01.,  42-01.  8.  $531-74,  $531-87.  8.  $5260. 
4.  4i%.        6.  4-547  in. 

XLII.  1.  $1-75,  $2-00.  a.  lOA^gal.,  12T'Tgal.,  6^  gal. 
8.  27A  min.  4.  $2000.  6.  20525- 12  lb. 


AMSWBBa 

XLni.  I.  A  min.    2.  $47.    8.  llf  d«.    4.  $400.    5,  20.06%. 
*•  tn'    ©•  O'OM  0.  em. 

XLpi.  1.  $5.00.  2.  $145.16.    $126.00.  8   iSfi-OO 

^Jo)  ^^^®  '~-  ^-  «%•    ^-  •5086.26.    4.  66%  (or  23H7 
If  the  10%  refers  to  what  remained).    6.  0.377  cm. 


ITt-lTf. 

1.  14142136,    17724639,    2.6457513,     36352441      1.7320KM 

2ZT     ^'ITl^  '-^^^^  l-91293l!S80,  2S; 
2-884499.  4.  2871042,    31926,    13917.    0.1080     4-4^ 

7  Si^7'  ^-^^  ^^^«^^'  ^^-^^  «-<«^S- 
si  \!^^i^^"^-  *•  21-  19.  180-00000000. 

l^^'     l^VTr-       2«-0'4«5144.      24.Le«th«, 
O-OOOOloS,  or  less  than  2  hundred-thonsandths.      26.  It  can  not. 

i(2^-5:/!"2^   ^*''         (5    2880.    n(7n  +  4);        (6)1030 
i»(203-5n)H.2.  2.  (1)  (3«»-l)+2.      (3--1)h.2j 
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(2)|-l-^(2X8»»).3(l-l-^Jr)+2«(3)7X2"-7,7X2»~7j 
(4)  5(3"-l)-»-2,      6C3--1)*2|  (6)  6(l-3"-«-6"), 

6(l-8P-»-(y)»         (6)26a-l-»-104»»)^  2e(l-l-»-104»). 
t.  10, 10,  lU,  -  3i,  0, 1.      4.  «,  12,  3%/10.     »•  (1)  I;  <2)  |t 


(3)21i     (4)231)     (6)1. 


6.  (1)  *-»-3*,      (2)  I-..4*, 


(3)21-»-106"|  (4)28|-»-10«5^»|  (6)*X4"-i-6*.  ^  •.2860- 

9.  6751.  10.  (1)  7, 13, 10, 26,  31,  37,  42;  (2)  %/7,  7,  7%/f 
11.68,680.  IS.  2,  IS. '3.  14.2.  16.2.  10.  «. 
17.2187-6.  1S.3060.  19.-100,26,6600.  90.1,-2,-6- 
U.  1, 1,  M.  «i\.  HH,  M^  «».  A-  97.  60(io--l) -H 
81— 260-*- 0.  99.  Any  O.  P.  with  oommon  ratio  ir 
99.  (10«»-l)-»-27. 

■■■■"■■—    ft^mlH-iML 

1.  12*41, 6023-64. 616-739, 0-012076, 0-00000026601.  9.  180023, 
16-7642, 1-17865,  41-0602, 0-820221, 8-1441.  9. 13-866, 17-6325. 
4.  1170, 2-006, 1-414, 2-646,  3-606,  0-4123.  6.  1-060,  4-180, 
1260, 1-442, 1-710,  0.6060.  0.  1-200, 1-406, 1-246, 1-380, 1-476 
0-8236.         7.  8-062, 1-448.         9.  10.  6,  10  (in  integral  put). 

10.  4th,  7th,  8th.  1 1.  4, 10,  3.  19. 17.  19.  6,  -1,  0, 
1-361728,  1-85664,  1-02025.  14.  (1)  127-446  sq.  yd.| 
(2)240-23  M].  in.;  (3)  1S877|8  sq.  dm.;  (4)  8876-73  tq.  in. 
16.672-01,363-358.  16.(1)0638-62;  (2)0097-08;  (3)0872-09. 
17.  0829-07.  16.  4i%.  19.  6%.  90.  01833-65.  91.  0172-20 
(at  end  of  time).  99.  13-686, 12-580,  0-7.  99.  0101-18. 
94.  03031-80.      96.  014,566-63. 


1.  0040-53.  9.  02127-57.  9.  01374-48.  4.  (1)  0800-36; 
(2)  03079-88;  (3)  0200-00.  6.  0462-68.  6.  01000-10,  or 
01000-47 asdifferentTables  are  need.     7.07867-46.    8.0206-41. 


9.  0404-01. 
b^ter  tables). 
19.02208-02. 
17.  03504-20. 
(or  0412-44). 


10.  02045-56.        11.  0413407  (or  04135-03 by 
19.  (1)  0238-53;    (2)  0666-30;  (3)  0320-31. 
14.  01118-80.       16.  02250.       16.  04666-67. 
18.  47..         19.  0611-41.        90.  0412-46 
91.01237-77.       99.  Insoranee  by  03166-44. 


27S 


JITl 


.    MMMl 

t.  Tlcfk     i.O-UWe.ia.     6.  0-4Ula  in      9    ■    ■.   . 

tl  M  to      1«   ,  MO      I'-  »2?"  ••  ■•'   1W41-2  .,.  ». 
at.4»M.ln     M^rJJ-.    ■»•/«»'».      «(.  5.8B«,.ft. 


